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H3o6peTCHHe OTHOCHTCH K npOH3B0flCTBy HDipOXHX IIJIOCXHX CBepXnpOBOAHHKOB, 

npeflHa3HaieHHBix aim cowamx anexTporexHiraecKHX H3flejmft. nojiyneHHwe 
CBepxnpoBojijTHKH coctoht H3 3JieMCHTOB BucoKOTeMnepaxypHoft cBepxnpoBOflameii 
KcpaMHKH, noMemeHHUX nocjioiiHo b o6onoHxy, kjih H3 3JieMeHTOB 
BucoKoreMnepaiypHoft cBepxnpoBOwnneii xepaMHKH, noMemeHHBK nocnofiHo b 
o6ojioHicy h apMHpyiomHx 3neMeHTOB, pacnojioaceHHbix uexpy djicmchtemh 
CBepxnpoBo.wnn.eH xepaMHKH, Koroptie nocJie cjiojkhoK TepMOMexaHHHecicoH o6pa6oncH 
HMeior oraoraeHHe oomeft miomajm noBepxHocra aJieMenroB BBicoKOTeMnepaiypHOH 
CBepxnpOBOAsmen kcp&mhkh k MaxcHMantHOMy ra6apHTHOMy pa3Mepy nnocKoro 
cBepxnpoBOflHHxa Ha xaacntift cjioh cBepxnpOBOAJnneft xepaMHKH, paBHoe 0,03-2 m h 
0,03-3 m, cooTBerciBeHHO. KpirnraecKHft tok nojiyneHHUx iljiockhx csepxnpoBOAHHKOB 

UIHpHHoft flO 1 M HJIH 1,5 M C HCnOJTb30BaHHeM apMHpyiOlUHX 3JieMeHTOB COCTaBJWeT 

He MeHee 560 A, 
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Oiocoo" ncuiyieHHH mnpoKHx njiocimx BEicoKOTeMnepaxypH&ix 

CBepxnpOBQKHHXOB. 
06jiaCTB TeXHHKH 

H3o6peTeHHe othochtcji k 3JieKTpoTexH&nce, b HacxHocrn, k 
5 BMcoKOTeMnepaTypHHfe CBepxnpOBOflHHKaM h MOJxeT 6ht& acncuiMOBaHO fljis 
H3roTOBJieHHS[ CBepxnpoaoflaaxoB, Kpm-HHecKHe xapafcrepHCTHKH h THnopa3Mep£i 
KOTopux no3B0JKiEOT 3HaHHTejn,HO pacmnpHTB nepeneHi 3JieicrpoTexHHHecKHx 
M3AeJiHH, npH H3roTOBJieHHH KOTopux . npHMeHflioTCH BMcoKOTeMnepa-iypHHe 
csepxnpoBojv^He MaTepHajjH. - 
10 HpeflniecTByioii;HH ypoBeHb TexmiKH 

C MOMeHTS OTKpBITHSf KepaMHHeCKHX OKCHflHBK BBICOKOTeMnepaTypHBIX 
CBepXnpOBO^HHKOB HCCJieflOBaHEe HX XHMHHeCKHX, 4>H3HHeCK0X CBOHCTB, a TaKHCe 

noTeHitHajr&HBK BO3MO3KH0creii hx HcnoitKJOBaHHa Hairuio OTpa>xeHHe bo 

MHorux nySiiHKainJisix. Bontmoe kojihicctbo oxpaHHtix flOKyMeHToa BBmano Kax Ha 

15 cnocooti H3roToajie hhh CBepxnpOBOflsOAHX MaTepaajiOB, npOBCUHHKOB Ha hx ocHOBe, 
. Tax h Ha cnocoSti yjryimeHHS MexaHiraecxHx cbohctb h noBBnneHHS KpHTHHecKHx 
xapaKTepHCTHK BticoKOTeMnepaTypHBix CBepxnpoBOflHHKOB. 

B HacToamee .BpeMH oxcHOTtie cBepxnpoBoaamHe MaTepHajrw HanuiH 
mapoKoe npHMeHeHHe b 3JieKTpoTexHHKe a b oSnacT^x TexHHKH, cBH3aHHBix c 

20 HcnonB30BaHHeM MarHHTHKX nojieiL 

flna ynynuieHHs MexarariecKHX cbohctb h o6ecneqeHHa bo3mojkhocth 
H3rOTOBjieHHH flJiHHHOMepHSix npoB<M(BHKOB cBepxnpoBOffHHHH KepaMmecKHH 
MaTepaaxi 3aKjno^aiOT b MerajinHHecKyio oSoJio^aty, kbk npaBsino H3 cepefjpa hjih- 
cnnaBa Ha ero ocHose, nocmrcKy noKa3aHo 5 hto 3th MaTepHajiBi He hphboaht k 

25 ^erpaflaiTHH CBepxnpoBO«an?HX cboSctb KepaMHKH, n03BOJi5noT (npH onpe^enSHHBix 
ycnOBHjix) aocthhb cosepHieECTBa TeKCTypH KepaMH'iecKoii cep,zmeBHHH, a Taoce 
no3BOJiaioT ynjioTHHTB xepaMHKy b npoHecce fletpopMamra. O^Haxo, npn 
HcnojiB30saHHK OOTOHCHJH.HI.K nposoflHHKOB MexaHHHecKHe CBOHCTBa cepe6pa 
He^ocTaTOHHH ,Euia toto, ™,6u o6ecneiHTt npoHHocTB npoBOflHHxa, Heo6xo/[HMyio 

30 npn H3roTOBJieHHH H3 Hsro xaTyineic, HcnojiB3yeMHx b ycjioBnax bbicokhx 

J MarHHTHBix nojieii. B psSorax psy?a HccjieflOBaTeneg, HanpHMep: S.X.Bou, N.K.Liu,. 
J.C.Guo in Appl. Phys. Lett, 60, 1992, p.2929; H.Mukai, et al in Paper, presented at 
the MRS Spring Meeting, San Francisco, CA, 27 April- 1 May 1992 H b pp., Sbijio 
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noKa3aHO, qTO ycroirqHBOcTB MHorojKHJEBHBK npoBOflHHKOB 3HanHTejiBHO 
noEbiiuaexcs no cpaBHeireno c o^hokhjibhiimh. Kpowie raro, MHoroscHjii,Haa 
KOHCTpyKUHS Sojiee Ha^excHa, nocKOJiBKy nospoxseHHe oflHofi E3 aaui He Bne^eT 

BBIXOAa H3 CTpOa H3£ejIHH } B KOTOpOM HCn0JIB3OBaH CBepXnpOBOflHHX. IlpJi 

5. npaBHJi&HOM nofl6ope nocne^OBaTejiBHOCTH pacnojioxenHS cuoe'B (jkhji) h BBioope 
TeXHOJiorHiacKHX onepantiH a hx pexcaMOB Moryr 6bitb aojiyneHH ffnuHHOMeputie 
(flo 100 m h Btiiae) npOBOAa h nen-m c oahopoahhmh hchjismh 6e3 pa3pHBa 
CBepxnpoBOflsm,ero cjioh h bbicoxhmh kphthhcckhmh xapaKTepHCTHKaMii(cM. BRine). 
Han6oJiee npocTtm m oTpa6oraHei»iM choco6om c BocnpoH3BOKHMbiMH 

10 pe3yjn.TaTaMH 5 DpHeMJieMBTM rrsi raroTOBJieHHH BBicoKoxeMnepaTypHBrx 
CBepxnpOBOflHHKOB b BH^e npOBOnos h jieHT, flBJwerca tsk Ha3BiBaeMHH cnoco6 
"nopornox b Tpy6e", BvmoHStom^ Tpa era^Ha: 

-nojiyqeHae Hcxorraoro noporxiKa (npeaypcopa) «jih 4>opMHpoBaHBa 
cBepxnpOBOAsrmeii KepaMHKH rpeSyeMoro XHMiiqecKoro h d>a30Boro cocTaBa; 

15 -4>opMHpoBaHHe 3aroTOBKH ffna nojiyneHna KOMno3nnHOHHOro 

npoBo/lHEKa, npsraSM b cjiy^ae MiioroxcHJiBHoro npoBOflHHKa aioxcHyio 3aroTOBKy 
d)opMHpyK>T H3 OTps3KOB upeflBapHTeJiBHO noJiyjeHHoSt MOHoaarnH nyacHoro 
^Hajsierpa arm tojuchhh, 3axjnoHaa hx b o5oaoHKy H3 MeTajma, b ochobhom H3 
cepe6pa hjih ciuiaBa Ha ero ocHOBe,(Mono5KHJiy noJiynaioT fledwpManHeB aMiryjrBHo- 

20 noponiKOBOH chctcmbi -Tpy6 a .aTo« 3aroTOBKH, 3anonHeHHOii noponricoM- 
npesypcopoM ); 

-TepMOMexaHHHecsas o6pa6oiKa cnoscHof 3aroTOBKH> KOTopas 
saKmoHaeiCH b qepeflOBaHHH miKnoB TepMo- h MexaHBHecKon 

o6pa6oTOK(r(e4)opMai]iHH). Hco6xoammocti> noBxopeHHs 3thx muuioB jjjia 

25 <|>opMHpoBaHHH BHOOKOTeMneparypHofi cBepxnpoBO,zyaaeH 4 ta3M ipe6yeMoro 
cocTasa h crpyioyp&i, noBBnneHHS SHageHHft KpHTHHecKoro TOKa, caarHa 
HanprneHHS b KOMno3HTe «0Ka3aHa sKcnepHMeHTanBHO. 

HH(popMar(Hfl, KacaeonjaHCs cnoco6a "nopomoK b Tpyfje" ony6jmKOBaHa b 
pans pa6oT: KHeine et. al. "High-filed critical current densities in B^S^CaiCuatVAg 

30 wires", Appl. Phys. Lett. 55(23), Bec.1989; Kumakura et.al. "Bi(Pb>Sr-Ca~Cu-D 
Superconducting Composite Tapes Prepared by the Powder Method Using an Ag 
Sheath", J.Appl. Phys. 67(7) Apr. 1990, p.p. 3443-3447; Haldar P. and Motowidio L. 
"Processing High Critical Current Density Bi-2223 Wires and Tapes", JOM, Vol.44, 
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No 10, October 1992, p.p. 54-58; Schuster Th. et. al. "Current capability of Filaments 
depending on their position in Bi{Pb) 2 Sr2Ca2Cu; 1 Qio*-6- multifilament tapes", Appl. 
Phys. Lett., Vol. 69, p.p. 1954-1956,1996 h jjp. 

Ha cnocoSbi H3roxoBJieHHJl MHoroxctrji&Htrx KOMno3Hi^oHir£ax 
5 BbicoKOTeMnepaTypHiix cBepxnpoBOflHHKOB, b ocHOBeKoxoptrx neacHX texHOJionifl 
"noponioK b xpy6e", BtmaHO Sojimioe KOJinraecTBo oxpam-iBix fioxyMeaxoB. 

TexHHHecKHe peineHHS, KGxopfcie 3ainHiheirM BbifiaHHtiMH naxeHxaMH, 
HanpaBJieHBi Ha fiocxinxeHHe T £khx nejieii, xax noBUineHae 3Ha*reHHH xpHTHiecxoro 
Toxa, KpRTHHecKofi njiOTHOcra xoxa, yjiynraeHHe MexaHHiecxoH npoHHOcxa: HaxeHT 

10 CIIIA 5369089, H 01 L 39/24, 1994; MaxflyHapoAHas sasssa Xa 99/13517, H 
01 L 39/24, 1999; Meaqrynapo^Haa saflBxa X° 99/33123, H 01 B 12/50, 1999; 
MejKflyHapOAHas; 3aaBKa Ns 00/38251, H 01 L 39/24, 2000 h flp. 

fle^opManmo xpySxn, 3anojmeHHOH nopomxoM- npexypcopoM 
(aMnyjiBHO- nopomKOBoii cHcieMH) ocymecTBJisnox juo6i>tm MexofloM MexaHH^ecxoa 

15 o5pa6oTKH, no3BonaiomHM yMeHBmHTb nonepe i nioe cesEHHe (ooscaxne, BOJioneHHe, 
npoxaTxa, npeccoBamie). B cjiyiae, xoraa o6pa6oxxy npoBOJtax c 6ojn.mofi 
CTeneHBK) fie^opMaijHH, 3a Heft cne.zryex xepMOOOpaooxxa Quia, chjtthh 
MexaHH^ecxoro HatipjoxeHHS b Mexamie) npn xeMnepaxypax, He BU3£>rBaK>mHX 
peaxmiH Meatfly KOMiioHeHTaMH npexypcopa, ruiaBJieffHa aim pocxa 3e'pe.H Mexanna 

20 o6oJio*ncn. Onepamm ^e^opMauHH b HHXJiax xepMOMexaHH^ecxoii o6pa6orxa 

CJIG3KHOH 3&TOXOBKH UpOBOflKX OOBIHHO HyXeM npOXaTXH HJIH BQJIQHeHHH, C ITOMOHTBIO 

KoTop&ix floSHBaioTca TpegyeMoii opneHxannH 35peH npeKypcopa 
CBepxnpoBOflsmero Maxepnajia (xexcry pupoBamuj) , hto cnocoGcxByex pocry xopomo 
xeKcxypHpoBaKHMX 3epeH cncseHHoro CBepxirpoBOfisnjero Maxepnasia b xo^e 

25 nocjiefljromeii xepMoo6pa6oxxH. CepHS xepMOo6pa6oxox xaxace xHUHHiia fins 
cxaflHH xepMoMexaHH^ecxoH o6pa6oxxH- b npcmecce oxatoira npoucxoflHX peaxnaa 
o6pa3osaHHfl KepaManecxoro cBepxnpoBoflamero MaxepHana KOHeqnoH 
BfeicoKOxexcxypHpoBaHHofi tymu. TepMOMexaHHHecxas oSpaSoxxa Moscex Strrt 
ocymecxBJieHa, HanpHMep, Tax, Kas ona npeficxaajieHa b paSoxax S.X.Dou h fip., 

30 H. Mukai h fip., P. Haldar and L. Motowidlo, Ilaxenx QUA 5369089, 
MeayryHapofiHas 3asBxa jMg ■ 99/33323, npHBefleHHHx BHine, ii b j fipyrax 
nyfSjnncaUHHX. 
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M3BeCTHI.ie Cn0C06BI n03BOJiaK>T nOJiy^aTb KOpOTKHe H flJIHHHOMepHbie 

KOMno3HDpsioHHijTe CBepxnpoBojiHHKH jieHTOHHOH (popMBi, cocTOamne H3 oGojio^kh, 
BtinojiHeHHOH H3 cepe6pa jum cnnasa Ha ero ocnoBe, BHyxpH kotopoh hocjiohho 
pacnojiOHceEH aneMeHra BbicoKOTSMnepaTypHOH cBepxnpoBOflsmefl xepaMHKH. 
5 HlHpHHa TaKHx cBepxnpoBOflHHKOB, ksk npaBHJio, cocraBJiaer He 6onee 3-6 mm (flo 
10-15 mm), oTHoineHHe o6ujeH njionjana nosepXHOcra sjieMeHTOB 
BBicoKOTeMnepaTypHofi CBepxnpO£so,2pnnea_ xepaMHKH k MaxcHManBHOMy 
ra6apHTH0My pa3Mepy njiocKoro CBepxnpoao/mHxa cocraBJiaeT se 6ojiee 0,03 m Ha 
Ka>KflbiH cBepxnpoBOflsnwH cjioh, BenfrHHHa KpHTHHecKoro TOKa flocraraer 70 A. 
10 KaK oTMe«janoci. BBnue, TexHHHecxHe 3a#aHH H3BecTHtjx cnoco6oB 

COCTOaT, B OCHOBHOM, B nOBbmieHHH BeJtH-'IHHl.I 1IJIOTHOCTH KpHTHHe CKoro TOKa, 

yjiyHineHHH MexaHH^ecKoS npoqKOCTH CBepxnpoBCUHHKOB, cmiaceHHH hx 
ce6ecT0HM0CTH. IIocTaBJieHHHe 3a#aHH oirpeflenaioTca ccpepofi hx HcnoJit30BaHHH 
h Tpe6oBaHH33MH pHHKa c6brra. TaKHe npoBOOTHKH npHMeHHH)T roroTOBneHHa 
15 Ka6enefi, MarHHTOB, renepaTopoB, xpanc^opMaTopoB h Tax aajiee. 

riOTpe6ETeHbCKHe C30HCTB3 CBepxnpOBO,qHHKOB, KOTOpbie H3roTaBJIHBaiOT 

H3BecTHiiMH cnoco6aMH, b ^oCTaTOHHOH creneHH y^OBJieTBOpaJOT npeffbSBJiaeMBiM 

K HHM Tpe6oBaHHHM. 

OpMEKQ, b HacTosEDsee speMH noaBiuica npaKTHHecKHfi HHrepec k 
20 BbicoKOTeMtiepaTypHiiM CBepxnpoBOflHHKaM b cipepe npoH3BOflCTBa 

3JieKTpOTeXHHHeCKHX HSflejIHH, HanpHMep, MaTHHTHHX 3KpaHOB, TOKOBBO^OB H 

flpyrnx, flJis H3roTOBJieHHa KOTOpbcx Tpe6yroTca cBepxnpoBoaamHe MaTepHajm, 
oSiiaflaionme Hapsyjy c bbicokhmh noKa3aTenflMH MexaHiraecKOH npoHHOcra h 
KpHTHHecKoro TOKa euje h 3HaHHTentHbiMH Timopa3MepaMH. B cbs3h c sthm Ha 

25 ceroflHamHHH fleBb aiayaneH BbicoKonpoH3BoflHTMbHbra, HenpepbiBHMH cnoco6 
npoH3BO^CTBa TaxHX CBepxnpoBOflHmHX MaTepnanOB, TexHOJionta KOToporo npocra h 
He Tpe6yer npHMeHeHHa npHHCwnKajiBHO hoboto o6opy^oBaHHs. IlocKonbxy 
HaH6oJiee 6jiaronpHBTHHe ycflOBHa fljia npoTexaHHa 6ojibuihx tokob b okchzjhhx 
cBepxnpoBO^HHKax peajiH3yioTca Ha rpaHHue pa3flejia xepaMHKa- o6ojioHKa, ana 

30 noBbniieHHfl KpHTHHecxoro Toxa Heo6xo^HM0 ysejiKHMBaTE. iwoma^b noBepxHOCTH 
pa3fle.ua xepaMHica- o6ojio«Ka. KoHCTpyscTHBHo jierne Bcero stoto mojxho rocthhi, 
nyTgM yBeaH»jeHHa iuhphhm cBepxnpoBOflHHsa. O^naxo, sto HBJiaeTca cjioschoh 
3afla^efi kbk c tohkh 3peHHa ^e^opMayM, npecneflyroiHHX qeub ccpopMHpoBan, 
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npoBO^HHK Tpe6yeMtix xnnopa3MepoB 6e3 HapynieHas rjejiocTHOCTH o6ojiohkh h 
reoMeTpHH cepaneBHHbi, tsk h c tohkh 3peHHfl ■ TepMOMexaHHiecKofi o6pa6oTXH, 

BKJQOHaiomeH HSCKOJIbKO CXaflafi TepMOo6pa6oTKn C npOMextyrOHBUMH 

aeipopManasMH Me*ay sxumh craaHiTMH, hjih TepMoo6pa6oTKE, npecneaytonpix 
5 n&Jih c^opMHpOBaTb b KepaMHHeCKofl cepraeBEHe <f>a3y xpeSyeMoro cocxaBa, h 
CTpyKTypu. 

Haa6ojiee 6jih3Xhm no aocraraeMOMy xexmraecKOMy pe3yjn,Ta?y 
aajiaeTca cnoco6 nonyieHHs onca'mmx caepxnpoBoaHHKOB BHCMyTosofi KepaMHKH, 
cornacHo nareHTy CUIA Jfa 5369089 (cm. BBirae), ncnojn,3yiomaa, b npHHirane, 
10 xexHOJionno "nopoinoK b xpy6e". Cnoco6 npeaycMaTpaBaex cneayioEUHe cTaflHs: 
no^roTOBKy Hcxoaaoro nopoinxa ans nojiyneHHA CBepxnpoBOflHmen KepaMHKH; 
4>opMHpoBaHHe aMnyjiBHo- nopoinKOEoft cbctcmh; ae<£opMau;Hio, npeHMymecxBeHHo 
BOflOHeHHeM, aMnyjibHO- nopoMKOBOH cacxeMBi ao AHaMerpa 1 mm c nocjieayiorqeH 
0,2 mm h ajiHHBi nopstaKa 20 m; <|>opMHpoBaHHe cjioschoh 
15 3aroTOBKH rryxe'M HanoHeHaa nonyreHHtrx near ffpyr aa apyra; xepMoo6pa6oTfcy 
cjioacHOft 3aroTOBKH npH 840 °C b xeieHMe 50 iacoB (c iiejitio B3SHMHOH aa<p<i>y3HH 
MeTaronrqecKHX KOMnoaeHTOB); MexaH»raecKyio o6pa6oTKy npoKaTKOfi co cxeneHtio 
ae^opMaaHH 3a npoxoa ao 40 %; TepMOo6pa6oxicy b xeneHne 50 racoB npH 840 °C, 
CnocoQ uo3BOJisex nojiynaxi. njiocKHe amiHHOMepHHe 

20 CBepXXipOBOflHHKH C BHCOKHMB MexaHHHeCKHMH CBOKCXBaMH, BeJIH^HHEMH 
KpHTHHeCKOrO TOKa H miOTHOCTH KpHTHHeCKOrO TOKa B 5KH3KOM a30xe, 

cocxaBJUoonniMH 240 A a 22000 A/cm 2 , cooTBexcTBeHHO. 

OaeaKO, He uo3BOJiseT yBeanrqaxB mapaay cBepxnpoBoaHHKOB ao 1- 
1,5 m, -hto 3HaqHTejibHO cys:aex nepe^en& ajieKxporexiraHecKHX H3aenaH, npH 
25 H3roxOBJieHHH KOTOpfcK npHMensioxcH BBicoKOTeMnepaTypHiie CBepxapoBoaamae 
MaxepaajiBi. 

Haa6onee 6jih3xhm no xexuHHecKOH cyra k npeanaraeMOMy 
xexHaaecKOMy pemeHmo HBJiaeTca cnoco6 nonyaeaaH MHoroHcantHBix neirr, 
onscaHHBiH b CTaTte Haldar p. and Motowidlo L. "Processing High Critical Current 
30 Density Bi-2223 Wires and Tapes", SOU, Vol.44, No 10, October 1992, p.p. 54-58, 
BKJUOiaiomHH: ■ <£opMHpoBaHHe nonoa MexarumHecKOH aMnyjibi Kpyrnoro 
nonepeqnoro ceieKHS (TpySu), 3anojffleHHe xpySn nopomxoM BHCMyToaoS 
KepaMHKH, BonoHeaae aonjReHHoS aMaynBHo- nopouiKOBOH. cucreMti nepe3 BOJioicy c 
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KajiH6pyioimiM' noHcxoM Kpymoro nonepesnaoro ce-jeHHS flo TpeSyeMoro flHaMeTpa, 
pe3Ky npoBpnoHSHKOH aMnyJi&HO- nopouncoBOH chctcmw Ha MepHHe Hacnj, 
d^opMHposaHHe cjiojkhoh 3aroTOBXH nyreM pa3MemeHHfl b MeTajuiHHecicoH 3aroT0Bse 
oSojiohkh .KpyrJioro nonepeiHoro ceieHHs TpeSyeMoro KOJiK^ecTBa MepHBix 
5 cocrraBHHx HacTeft, ^et^opMaLfHio cjiosckoh 3aroTOBKH CHanana BOJioieHHeM- flo 
rpe6yeMoro flKaMerpa, a 3axeM- npoKaxKoft flo xpe6yeMBix .pa3Mepos 
cBepxnpoBOflHHKa jieHToHHofi (popMBi h TepMOMexaeHHecKyio o6pa6oTKy, 
BKraoiaBomyio TepMoo6pa6oTicy b me CTaflHH c npoMeacyToiHBiMH npoKaTKaMH 
Meatfly cjaj&wMi xepMoo6pa6onai. 
10 HeflocTSTKaMH cnoco6a aBnsorcfl ksk Manas rawpHHa JieHT, cocTaBiunomaH, 

B ochobhom, 3-6 mm H He npeBinnaioiHas 10-15 mm, mto He Moacer yflOBJierBopHTB 
Bee' B03pacraioniae noTpe6HOCTH b BBicoKOTeMnepaTypHBix CBepxnpoBOflfliunx 

CoeflHHeHHSX pfl3JIH1HHX THnOpa3MepOB, Heo6xOAHMtEC JHIS C03flaHHH 

3JieiopoTexHHqecKHX H3flejiHH, TaK h Majare spHTiraecKHe tokh, cBH3aHHwe c Manofi 
15 rmomaflBio rpaHHH pa3flena KepaMHKa-o6oJioixa y y3KHX JieHT no cpaBHemno e 
nrapoKHMH. 

,3pyrax ny6mKam& o cnoco6ax nojiyqemiH hjiockhx CBepxnpoBOfljnnHX 
MaTepHajios, HMeromHx innpHHy 6ojree 15 mm h BejiHHHHy KpHnnaecKoro TOKa, 
npeBBnnaioinyK) 240 A b nponecce noMCKa He o6Hapy3KeHO. 
20 PacKpHiue H3o6peTeHHa 

LJejiBio HacTonmero H3o6pereHHa flBJiaerca cnoco6 H3roToBJieHHa 
BBicoKOTeMnepaTypHHX csepxnpoBOAHHKOB c bbicokhmh KpHTHHecKHMH toksmh, 

HMeromHX flOCTaTOHHyX) HIHpHHy KaK KOpOTKHX, TaK H flUHHHOMepHBIX 

Miioroscujii.Hi.ix JieHT, wia pacnmpeHHS c$epbi hx Hcaojrfc30BaHHa. 

25 nocTaBJieHHaa Hens flOciHraercfl peraemieM TexmraecicoH 3aflaHH, 

cocTOflmeii: b yBejiHHeHHH- nnomaflH noBepXHOcra KepaMUHecxoro 
cBepxnpoBOflamero MaTepnana, rpaHir-iamero c MeTajuioM, nocKojn,Ky hmchho Ha 
rpaHHiie paaflejia KepaMHKa- MeTajui b komho3HHHOhhi>ik cBepxnpoBOflHHKax 
- peajiH3yioTcn HanSojiee SnaronpHSTHsie ycnoBiui fljia npoTeKaHHS bbicokhx tokos. 

30 IlocTaBJieHHas 3aflana pemaerca coBOKynHocrbio onepauHH cnoco6a 

"nopouiOK b xpySe", TexHojiora^ecKHe HapaMerpBi xoTOptix' ycTaHosJieHBi 
3KcnepHMeHTanBHO h no3BOJMK>T ycTpaHHTi yKa3aHHBie BBiine HeflOcraTKH 
■ cymecTByiomHX he ceroflHamHaS flens a ony6jiHKOBaHHbix cnoco6oB. 
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B co oTBeTCTBHH c npeijiiaraeMBiM H3o6peTeHHeM, b cnoco6e, BKJiioHaiomeM 
(popMHpoBaHHe nonofi MeTajimiHecKOH aMnyJi&r, 3anoJiHeHHe aMiiyjiH noponiKOM 
cBepxnpoBOflHmero coe^HHeHHH hjih noJiy(pa6pHKaTa, fletpopMaHHiQ nojiyqeHHoS 
am-nyjiiKO- nopomsoBOfi chct6M£i «o ipeSyeMoro pa3Mepa,pe3Ky /jeijiopMHpaBaHHOK 
5 aivinyjibHO- noponiKOBGH chctcmei na MepHMe Hacra, (popMHpoBaHHe cjiojkhoh 
3aroTOBKH ny-reM pa3MemeHHS b MeraJiJiHqecKOH o6ojioHice ipe6yeMoro KOJiHHecTBa 

MepHBIX C0CT2BHHX ^ROI&K , JjefljOpMaUHIO CJI05KH0H 3&TOTOBKH flO TpeSyeMilX 

pa3MepoB, TepMOMexaHHiecKjao o6pa6oTKy, nojiyio MeTajinHqecKyio aMnyJiy 
3anojiH2K>T nopoiGKOM cBepxnpOBOfljtmero coe/jHHeHHfl hjih nojiy^aSpKKaTa 

10 TpeSyeMOro cocraBa H3 pacHsTa KOHeiHoro Koa^xpHHHeHxa 3anonHeHHs mohojkhjih 
20- 75%, fle^opMHpyror awnyjibHO- HopouixoByro cHcxeMy no tojhb,hhh 0,35- 
5 mm co CTeneHfcio Refyopusxmi 3a npoxcfl 1- 20 %, o6onoHKy cjioacHoii 3aroTOBXH 
H3roTaBJiHBatoT b BHfle nonoro npofymui OBanoo6pa3Horo nonepeiHoro cenesss huh 
npflMoyroJiBHoro nonepeiaoro ceieHHH h noMemaiOT b Hee HeoSxoflHMoe 

15 KoJiHieciBC* Mepraux nacTea ae^iopMHpoBaHHoa aMiryjibHO- noponncoBoS chctsmbi 
hjih Heo6xo,HHMoe KomreecTBo Mepuux gacxeH fle^opMHpoaaHHOH aMnyjiBHO- 
nopoinKOBofi chctcmh h apMHpyjoiUHx 3JieMeHT0B ipeByeMoro BHfla, c Tpe6yeM£JM 
pacnojiojsceHHeM ^yr oTHOcHTenbHo ^pyra, m pacnexa KoueHHoro K03tp$:snj,HeHTa 
3anojiHeHHH MHoroxcHJn>Horo csepxnpoBOJHiHKa 25-70 %, fle^opivnipyioT cuoacnyio 

20 3aroTOBicy no Tpe6yeM£K pa3MepoB co creneH&io fle<popMaHHH 3a npoxoff 1-18 %, 
TepMOM exaHH^ecfcyio o6pa6oTKy, BKinonaioJuyio HecKontKO CTaffHH 

TepMoo6pa6oTKH c npoMesyro-qHHMH #e<popMaHHj£MH Meacsy hhmh, npoBOflJir npa 
TeMnepaType vs. b TeneHHe BpeMeHH, oSecne^ZHsaioncax 4>opMHpoBaaHe b icepaMHXe 
CBepxnpoBOflHiHefi <|}a3bi TpeSyeMoro cocraBa H CTpyKTypti. 

25 npH 3TOM aMHyji&HO- nopomKOByio CHCTeMy fle4>opMHpyioT npoflontHO- 

nonepe^moH npoxancoH hjih npoziojUHOB npOKancOH, hjih nonepeiHOH npoKarxoS 
co creneHifo fle^opMaipiH 3a npoxofl 1-20%, hjih BOJioneHHeM b pojihkoboe BonoKe 
co creneHiK) fle<popMau,HH 3a npoxofl 1-18 %. 

MeTajiJiH«iecKyio oSoJioncy OBanoo6pa3Horo nonepe^Horo ceieHHfl 

30 noJiynaiOT H3 3aroTOBKH icpyrjioro nonepeiHoro ceieHHS oca^Koa no« pa3Mep. 
fle^opMauHro cjiojkho& 3arOTOBKH ,uo Tpe6yeMoro pa3Mepj. irpOBozyrr npcaojitHo- 
nonepe-qHoH npoKa-iKoa hjjh npo,nojn>HOH npoKaTxoa, hjih nonepeHHOH npoxaTKoa 
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co CTeneHbio ji;e<popMaiiHH 3a npoxos 1-18%, hjih BOJioieHHeM b pojihkoboh bojiokc 
co CTenentio ,u;e<popyiau;HH 3a npoxofl 1 - 1 6%. 

Kponie xoro, npOMejxyxoHHbie fleipopMaHHH npn xepMOMexaHHHecKoii 
o6pa6oTKe npoBO^HT npoflojaiao- nonepeHHon npoicaxKOH hjih npoaoJiEHoii 
5 npouaxxoH, mra nonepenHOH npoxaTKOH co crenbHsio ji;e<popMaiiHH 3a npoxojj; 1- 
20%, hjih BOJicseHHeM b poJiHXOBoS'BOJioKe co cxeneHBio sec^opMauHH 3a npoxofl 2- 
15%. 

IlpH H3roTOBJiemiH iijiocKoro cBepxnpoBOflHHKa Ha ocHOBe HTrpueBOiT 
KepaMHKH xiraa Y-123, BHCMyxOBOH KepaMHKH THna Bi-2212, Bi-2223 3anoJiHeHHe 

10 aMnyjiH noponiKOM cBepxnpoBoxianj;ero coe;n*HeHHS hjih nojiy$a6pHKaxa H3 
pacnexa KOHeHHoro K03$<|)imHeHxa 3anojmeHHS mohoshjih 20- 75 % o6ecne*iHBaex 
xpe6yeMoe cooTHomeHHe MaxepuanoB KepaMHKH H o6ojiohkh b MOHOJXHjie h 
B03M05KHOCTB irpoBe^eHHa c aMHyjrbHo- nopoinxOBOH chctcmoh xexHOJiorHHecKHx 
onepaiiHH (HanpHMep, ,E(e$opMaijHH, otxhtob), Heo6xojiHMi>rx j^ih H3roxoBjieHHH 

15 neHTbi. fle^opMaiiHa aMnyjaHO-noponncoBOH chctcmh w tojtihhhbi 0,35- 5 mm 
BOJIOieHHeM B pOJJHKOBOH BOJIOXe CO CTeiKHBIO fle<|>opMaJj;HH 3a npoxofl 1- 18 %, 
npoAOJHsHO- nonepeHHOH npoKaxxoa hjih npoJiojitHoS npoxaxKOH, hjih nonepennoH 
npoKaTKofi co cxenenbio fle<|>opManHH 3a npoxofl 1-20 %, o6ecneHHBaex noJryneHHe 
fle^opMHpoBaHHOH aMnyjiBHO- nopouixoBOH cHcreMbi TpeoyeMbrx <popMopa3MepOB, 

20 MepHbie nacxH KOTOpofi Hcnojib3yioxcji jpw cocxasjieHHa cjiojkhoh 3aroxoBKH, 

IIpsiMoyronBHoe hjih OBajioo6pa3Hoe nonepeHHQe ce^eHHe o6ecneHHBaex, b 
cboh) onepeiJb, noiryneHHe cjiojxhoh sbtotobkh TpeSyeMoro nonepenHoro ceneHHs. 

OopMHpoBaHHe 3aroTOBSH o6ojioikh ocaflKoft hoji. pa3Mep 3aroxoBKH 
Kpyrjioro nonepeiHoro ceieHHS oSecne^Baer nojiyieHHe cjhmkhoh 3aroxoBKH 

25 oBanoo6pa3Horo nonepe^oro ceMeHHfl. CuoacaaH 3aroxoBKa 0Bajioo6pa3Horo 
nonepeHHoro ceneHHa hjih npsMoyrojr&Horo nonepewjro ceneHHa nojiynaeTca 
nocjie pa3Mem,eHHS b MeTamiHH:ecKOH 3aroTOBKe 060JIOHKH Tpe6yeMoro 
KoJisnecTBa MepHBix iacxea ^e<|)opMHpOBaHHOH aMnyjifcHO- nopomxoBOH cncxeMBi 
hjih TpeSyeMoro KOJiHHecTBa MepHbix HacTen jjecJJopMHpoBaHHOH awnyjiiHO- 

30 nopouiKOBOH chcxcmbi a apivUspyroinHx 3JieMeHTOB ■ H3 pacnera KoneHHoro 
xo34i4)^H5HTa 3anojiHeHHa MHorojKHJibHoro H3flejiaa 25- 70 %. Taxyso cjioxchjto 
3aroTOBKy AetpopMHpyiOT, wanya npouecc BOJioneHiia *iepe3 BOJioxy c 
KanH6pyK>WHM noacxoM xpyrjioro nojiepeinoro ceneHHs, 
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RefyopMSUux cjiokhoh 3aroTOBKH npoaojitHO- nonepeHHOH nposaxKOH hjih 
npoflonbHoH rrposaiKOH, hjih nonepc-iHOH npoKancoH co creneHbio fle^opMauHH 3a ■ 

npOXOA 1-18 % HJIH BQJIOHeHHSM 3 POJIHKOBOH BOJiOKe CO CTeneHBIO Ae&opManHH 3a 

npoxoA 1-16 % no TpeSyeMoro pa3wepa( HanpnMep, 0 5 35-0 3 45 mm ) oSecne^HBa&r 
5 Tpe6yeMyio reoMerpMio JienrH h Heo6xoflHMoe cOcToaraie KepaMH^ecxoa 
cepAO;eBHHfci (b ocjhobhom, no njiorHocTH) . Ilpa stom BOJiOHemie b pojihkoboh 
BojiOKe ( no cpasHeHHEO c BOJioneHHeM ^epe3 sojioKy c KajinSpyioiisHM nosCKOM 
Kpyrjioro noriepeHHoro ceqeHHH ) pe3Ko yMeHfcuiaer cnxty xpeHim h, 
cJieAOBaTejitEO, yjiyninaer KanecTBO reoMerpHH MHorosooiiHOH cjioechoh 

10 3aroxoBKH h MHoroxtHJitHoM jieHTfci 3a ch6t 6onee paBHOMepnoro pacnpeseneima 
Hanpa>KeHHH ne^opMEpoBaHHH no ceqeHMo. ^etfcopMainia nonepe^HOfi h 
npoflOJibHO-nonepeHHOH npoKancOK, npeflCTa3JiaiomeH co6oh nonepeMeHHoe 
HepeflOBaHHe npoflOJihHBDf h nonepeiHLix npoxaTOK b 3anaHHOH 
nocJieflOBaTeiDfcHOCTH, ooecneHHBaeT TpeSyeMKte xapaxTepHCTHKH (HanpHMep, nmrny, 

15 mapKHy, ToranHHy) Ha tcopoTKHX jieaxax (jsjmaa onpeaejiaeics reoMerpHea 
HcnojnayeMbrx bsjikob), ^e^opMacHH ace npoflonBHoB npOKaTKoS h BOJioieHHeM b 
pojiHKOBqfi BOJiOKe c6ecne«niBaiOT TpeoyeM&ie xapaKTepHCTHKH KaK Ha KopOTxax, TaK 

H Ha flJIHHHOMepKMX jieHrax. 

TepMowexaHHiecKaa o6pa6orKa, " BKjnoHaioiqaa HecKOirbKO craaHH 

20 TepMoo6pa6oiKH c npoMescyro^H&iMH ne<popManHaMH Meacsy hhmh co cTeneHBio 
He^opManira 3a npoxofl 1-20% o6ecneHHBaeT <J>opMHpoBaHHe <j)a3ti Tpe6yeworo 
cocTasa h. cipyKTyp&i b KepaMHHecKOH cepjjneBHHe. IlpH 3tom npoMejKyroHHHe 
fle^opMaaHH npofloJibHOH npoKaTKofi co CTeneHBio fle^opMauHH 3a npoxofl 1- 20 % 
h BOJioneHHeM b pojnixoBoa BOJiOKe co cTeneHtK) /jte$opManHH 3a npoxofl 2-15 % 

25 o6ecneHHBaioT ipeSyeMbie xapaxrepHCTHXH Ha jieHTax pa3JiH , ai0H jhihhbi, a 
npoMeMcyro^Hbie ^e^iopMaHHH nonepeiHOH npoicaTKOH a npoaoJibHO- nonepenHoa 
npoxaTKoS co CTeneHBso jje^JopMaHjHH 3a npoxon. 1-20 % oGecne^HBaioT TpeSyeM&ie 
xapaKTepHCTHKH na kopotkhx neHrax(jj(jiHHa jichth • onpeaejiHerca reoMerpHea 
Hcnonb3yeMHX BanxoB). 

30 IlpH 3anoj!HeHHe aMnyjm nopomKOM CBepxnpoBonsinero coeflHHeHHa hjih 

noJiy<pa6pHKaTa H3 pacqeTa KonenHoro Koai+xpHUHeHTa 3anojiHeHns mohohhjih 
Menee 20 % b xo^e ,a;e4>opMaHHH npoHcxonHT "pappus" KepaMHiecKoa cepsiieBHHH, 
BBDBaHHBiH cMHKaHHeM MarepHana oGojiohxh, pacnojiosceHHoro c pasHiJx ctopoh 
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cepAi^eBHHM. IIpH 3anonHeEHH aMnyriH nopouiKOM CBepxnpoBonsmero coe^mHEHus 
sum nony(J>a6pHKaTa H3 pacnera KOHe'moro K03-{p4»HaHeHTa 3anojraeHH3i MOHOHajitj 
6onee 75 % He yaaeTOi rxmyqern, TpeSyeiwyio TomnHHy KepaMHKa nocne 
#ec]»opMaij,HH atmyiihtto- noponiKOBOH chctcmm . 

■ 5 Ilpn fle^opMauHH nojiyneHHoH na npejnjayrneM 3Tane aMnyjiLHO- 

noponiKOBOH cHCTeMM flo TOJinpfHbi 0,35-5 MMJuiHMerpoB npoflOJiBHO- nonepe^HoS 
hjih npoflOJii.HOH , am nonepeHHofi npoKancoH, linn BOJioHenneM b pojihkoboh 
BOJioKe co cxeneHMO jstefyopwamm 3a npoxo£ Menee 1% nponcxoflHT HapymeHHe 
reoMenpHiecKHx pa3MepoB npoBona- nosBJiaercs Tax HEQWBaeMaa BoJiHOo6pa3HOCTb 

10 no flUHHe.. Ilpa fle<j)QpMam&i aMnyjifcHO- noponiKOBOH chctcmbi nponoJiBHO- 
nonepe t JHOK mm nposojiBHoH, hjih nonepe^EOH npoK&TKQii co CTeneHBio 
ae<popMan,HH 3a npoxoa 6ojiee 20 % , hjih BOJioqeimeM b pojihkoboh BOJioKe co 
CTeneHbio ,E(e<popMan.HH 3a npoxojj 5oJiee 18 % npoacxoAHT pa3pbB3 oSojKms (ot 
MenKHX TpenpiH ro ee nojmoro paspyineuHii), hto npHBOjjjrr k oSptiBy npoBoaa. 

15 ITpH cpopMHpoBaHHH CJI03KHOH . 3aroTOBKH nyreM pa3Mem,eHHa B 

MCTanjuraecKOH 3araroBKe ooojiohkh npsMoyroj&Horo hjih OBanoo6pa3Horo 
nonepe^Horo ceieHHH xpeSyeMoro KOJmqecTsa Mepnux ^acreS flefpopMHpoBaaHOH 
aMnyjiBHO- nopoinscoBOH cHcreMfci hjih TpeSyeMoro KOjnraecTBa MepHKtx nacTeH 
fle^iopMEpOBaHHog aMnyjiBHO- nopomxoBOH CMCTeMM h apMHpyioinHX 3JieMeHTOB, H3 

20 pacnera KOHewiro xostbqjHHHeHTa 3anojraeHHa MHorojKHJitHoro H3jj,ejnm 
( HanpHMep, JieHTH ) Menee 25 % ae yflaeTCH nonynirB TpeoyeMoro KOJiH^ecTBa 
KepaMHiecKHx jkhji, hto npHBQznrr k 6ojibinoMy pacxo/jy Marepnajia oSojiohkh 
(HanpHMep, cepe6pa) h praxoMy yMenbineHHio KOHCTpyxTHBHoH nJioTHocni tokb 
(TOKy, OTHece'HHOMy k ceHeanx) scero npoBOjjHHKa, BKraonaa nnoinanb KepaMHXH h 

25 oSojiouch), a yBejitraeHHe xoaob^HrnreHTa 3anojiHeHHH Btmie 70 % npHBOjnn k . 
CM&iKaHHio KepaMH^eciKHX kchji apyr c spyrOM b nponecce fle^opMauHH cjioxchoh 
3aroTOBKH, hto HapymaeT reoMeTpHK) npoEOfla h npHBO^HT k yMeHBinejjHio 
iijiothocth KpHTHHecicoro To:<a ( TOKy, OTHece'HHOMy x luioiaajni nonepenHoro 
ceneHHfl xepaMHKH). 

30 ripn fleqiopMauHH cjio>33JoH 3aroTOBKH .so TpeSyeMoro pa3Mepa (HanpHMep, 

0,38 mm ) BOJioieHHeM b pojihkoboh bojiokc hjih npoflojjBHo- nonepeHHOH, hjih 
nonepe^HOH, hjih npoflOJiBHOH" npoxaTXOH co oreneHbio flec^opManHH 3a ■ npoxon 
MeHee 1 % npOHexo^HT HapymsHHe reoMeTpHnecKHX pa3MepoB nposofia- nosBJiaercs 
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TaK Ha3KtBaeMaJi 30JiHoo6pa3HOCT3, no mum. IIpH mfyopMamu cjiojkhoh 3aroTOBxn 
BOJiOHeHHSM b pojiKKOBOH sojiOKe co CTeneHbro flecbopMamm 3a npoxofl 6ojiee 16 % 
hjih npoAOJiBHo-iionepeiHOg, hjih noneperaoH, mm npoflontnog npoxaiKaMH co 
. deneHBio fle<popMaH,HH 3a npoxofl Sojiee 18 % nponcxoHHT pa3pbm c-Sojiohxh (ot 
5 MejiKHX TpeniHH ro ee nojiHoro paspynremis), ^rro npHBOflHT k oSpbray npoBona. 

Ilpa npOBejieHHH npoMe/KyTOHHbrx ae^opManHH (Ha CTaami 
TepMOMexaHH^ecsoS o6pa6oTiOi) BOJio'jeHHeM b pojihkoboh Bonoxe co creneHtJo 
ne4>opMau;HH 3a npoxofl Menee 2% hjih npofloJi&Ho-nonepeHHOH, hjih nonepenHOfi, 
hjih npoflOJiBHOH npOKaTK£MK co creneHbio fletJiopMaHHH 3a npoxofl Menee 1% 

10 npoHcxoflHT HapynieHHe rec-MerpHHecKHX pa3Mepoa npoBOfla- nosBJiserrcn Tax 
Ha3fciBaeMas BOJiEoo6pa3Hocn> no £jiHHe. Ilpn npoBe^eHHH npoine>Kyxo*3Hbix 
fle^opManjiS BOJio^enneM b pojihkoboh Bonoxe co CTeneHiio ne^opMannn 3a npoxofl 
6onee 15 % -hjih npo^ojibHo-nonepeHHOH, hjih nonepeyHoft, hjih npoii,ojn.HOH 
npoKaxKawH co creneHBioae4)opManHH3anpoxofl 6ojiee 20% npoHcxoflHx pa3pbrs 

1 5 oGojiotQCK (ot MejiKHX TpenfHH ao eg nojmoro paspyrneHHa), hto uphboj^ht k oopHBy 
npoBo^a. 

npOBejjeHHe TepMOMexaHHnecKofi o6pa6oTKH npn TeMnepaiypax HHsce iijih 
BBnne yKEnaaHBix HHTepBanoB TeMnepaTyp njw scex thhob BticoKOTeMneparypHOH 
CBepxnpoBonameH xepaMHXH He no3BOJUjeT c<J)opMHpoBaTB b fcepaMHiecxoa 
20 cepjjueBHHe CBepxirpoBoj3SH<yio (pasy TpeSyeMoro cocraBa h cxpyxxypbi. 

IlpoBeneHHe flaHHSDC onepainta b oiracaHHOH nocjienoBaTejibHocxji c 
ycTanoBJieHHbiMH TexHOJionrqecKHMH napaMeTpaMH npasejio k noHBJieHHK) Hosoro 
TexHHHecxoro pe3yjibiaxa: yBejiHqeHHK) KpHTHiecxoro TOKa H3flenHJi 3a aen 
ysejiHHeHHS nJioiijaflH nosepxHocrH pea^ena KepaMHxa-oSojioHKa, a Taioxe 
25 pacmapenHK) c<pep Hcnojii30BaHHS 3a cjex yBejinneHHs mapHHti xax xoporKHX, Tax 

K JJJIHHHOMepHBIX MHOrOJKHJDbHBIX JieET. 

y CBepxnpoBOflHHxa ( HanpHMep, b BHfle JieHTii ), cocrojjmero H3 
3JieMeHTOB BBicoKOTeMnepaTypaoH CBepxnpoBOJU3me2 kep smhkh, saxJiio^SHHBix 
nocnoHHo b o6Qjio-*c-cy 3 OTEomeHHe ogiqen raioinanH noBepxHocTH 
30 csepxnpoBonaineH jcepaMHKH Ha e&mmy MaxcHMajiiHoro ra6apHTHoro pa3Mepa 
csepxnpoBOflHHKa ysejiH^KBaiOT flo 0,03m- 2m Ha kedkamh cjioS CBepxnpoBOJ^m.eH 
xepaMHKH nyreM yseJiHHeHHH BinpHHti cBepxnpoBOJTHHxa c 3 mm ro I'm. 
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B . CBepxnpoBOflHHKe, cocroameM m sneMeHTOB B&icoKoieMnepaTypHOH 
CBepxnpoBOflanxeM sepaMHKH, 3axjnoHeHHMX nocnofiHo b o6oiroHKy, a apMHpyioinHx 
3JieMeHT0B, Koioptie pacnonoxxeHEi nocnoHHo Meamy 3JieMeHTaMn 
BMCOKOTeMnepaTypnoft CBepxnpoBCflameS jcepaMHKH, nyreM yBenHHeHHH mHpHH&i 
5 CBepxnpoBOOTBiKa c 3 mm ro 1,5 m yseJiircHBaioT oTHOineHHe o6mej5 nn.oui.am 
noBepxHocra- CBepxnpoEOAameH KepaMmts na eflHHHuy MaxcHManbHoro 
ra6apHTHoro paaMepa cBepxnposoflHHKa ffo 0,03- 3 m Ha Kaayjtia; cjioh 
CBepxnposoflameH KepaMBXH. B TaxOM CBepxnpOBo,HHHxe OTHOineHHe oSmew 
nnomaflH noBepxHocra apMHpyioinHx aneMeHTOB K MaKCHMantHOMy ra6apETHOMy 

10 pa3Mepy nnocicoro CBepxnpoBO/yMKa cocTaBJiaex Taicxce 0,03- 3 m Ha KasgjuS cjioh 
apMHpyioiEjix 3JieMeHTOB. 

06ojio^Ka h apMEpyfoinHe 3JieMeHTi>i BtmojiHeHH H3 Maiepnajia He. 
npHBO^amero k flerpasaimJi CBepxnpOBOflsinHX cbohctb KepaMnxn. OfJoncraca 
BtinojineHa, HanpHMep, m 30jiora heh cepeSpa, hjih canaBOB Ha ocHOBe cepeopa, 

1 5 HanpHMep, cnjiaBos cepe6pa h 3onota sum cnnaBOB cepet>pa h HHKejw. ApMnpyiomne 
sneMeHTBi BBHiOJiHeHbi, HanpHMep, H3 Hmcejia huh ynpoHHgHHoro croiaBa Ha ocHOBe 
cepefjpa, HanpHMep, croiaBa cepeSpa h hhkcjih, cnnaBa cepeSpa h HTipHfl. 

O^hh ejeh HecKOJiBKo apMnpyionrax sneMeHTOB pacnojioxceHH cJioeM hjih 
cjiosmh Me>xfly sneMeHTaMH BfeicoxoTeMneparypHOH CBepxnpoBOflHiHeii KepaMHXH, 

20 npH 3tom, apMHpjTromHe sjieMesTsi pacnoJiojKeHii HepesyiomHMHCH cjiosmh co 
cjiosmh BKtcoKOTeMnepaiypHHx CBepxnpOBOflanoix aneMeHTOB. IlpH 3tom, 
apMnpyronrae 3JieMenTU BHnoJiHeHti b BH^e CTepaoaeH hjih b BHfle njiacrHH. 

B pe3yji£TaTe y CBepxnpOBOOTHKa, cocroamero H3 3JieMeHT0B 
BEicoKOTeMnepaiypHOH cBepxnpoBOflsn^efi KepaMmra, samnoHeHHiix ijocjiohho b 

25 oSonoHKy hjih cBepxnpOBOBHHxa cocrosinero H3 3JieMeHTOB BMCOKOTeMnepaTypHoa 
xepaMHKH h apMapyioinHX sjieMenroB, pacnoJioaceHHtix TpeSyeM&iM o6pa3GM jtpyr 
OTHocHxeniHo flpyra, c OTHOineHHeM o6mea nJiQin,a,mi noBepxHocra 
CBepxnpoBOflameft KepaMHKH Ha e^HHany MaxcHMajiiHoro ra6apsnHoro paaMepa 
CBepxnpoBOfiHHKa 0,02 m- 2 m h 0,02 m- 3 M Ha Kaxup,iH cJioii CBepxnpoBOfljmjen 

30 KepaMHKH, cooTBSTCTBeHHC , yBejurjen- KpHTHHecxnH tok 3a cier yBemHHBHHa 
j njiomaflH nosepxHOCTJi pa3,qeJia xep&MHxa-oSojioHxa npa yBejraieHHH ra6apHTH&ix 
pa3MepOB H3flejiHS. 
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YBejiHHeHHe OTHoraemra o6niea nJioma^a noBepxHOCTH cBepxnpoBoflamefi 
KepaMEKH Ha eflHHHoy MaKCHMajiBHoro ra6apHTHoro pa3Mepa CBepxnposoifflHKa flo 
0,02m- 3 m na KaHWbia cjjoh CBepxupoBOflsmeH KepaMHKH nyreM ysejiKHeHHS 
ujHpHH&i caepxnpOBO^HHKa npHBOflHT k yBejiHHeHHio iwomaflH noBepxHOCTH 
5 pa3flejia KepaMioca-oo'ojioiKa h yBemrieHino KpfrrHHecKoro toko. 

IIpH yfiejm^eHHH oTHonjeHHa oGmefi miomaflH noBepxHocin 
CBepxnpOBOflsiqeH KepaMHKH na eflHHHny MaxcHMajibHoro raSapuTHoro pa3Mepa 
CBepxnpoBoaHHKa ao 3HaHeHHs Mesee 0,03m Ha Kasc^fcrn cjioh CBepxnpoBOflHiueii 
xepaMHKH He npoucxo^HT 3HaHHTejifcHGro yBerorqeHHS KpHiHiecKoro TOKa mxeimx h 
10 ero ra6apHTHtix pa3MepoB. 

yBeJiH^eKHH OTHOineHHfl o6meH njioma^a noBepxHOCTH CBepxnpoBofljmjei! 
KepaMHKH Ha eflHHHny MaKCHMajiBHoro raSapHTHoro pa3Mepa cb epxnpoBoijHinca ao 
3Ha*JeHHfl 6ojiee 2m (3m - b cjiynae ucnojiB30BaHHs apMHpyioniHx aneMeHTOB) Ha 
Ka>jmHH cjioh CBepxnpoBOAanieH KepaMHKH JiHMHTHpyeTcs, c o^hoh cropoHBi, 
15 OCo6eHHOCT2MH CXeMBI fle^OpMaHHH H npOHHOCTHHMH xapajcrepHCXHKaMH WRSnXX, 

c flpyroS CTopoHH, KanecrBOM rpaHHHM pa3,zjeJia KepaMHKa- o6ojioiKa h reoMeTpaeft 
cepflHeBHHBi. To ecTb, Ha cymecTByioineM b Hacronmee BpeMa o6opyjjosaHHH flns 
o6pa6oTKH MaTepHajioB flasJieHHeM 3aTpyflHHTejiBHO nojiyneHHe H3flejiHH Ha ocHOBe 
BBicosoTeMnepaxypHot CBepxnpoBOflsmefi KepaMHKH c OTHOineHHeM o6ineH 

20 njiomana noBepxHOCTH csepxnpoBOEsmeH KepaMHKH Ha eflHmmy MaKcaManBHoro 
raSapHTHoro pa3Mepa CBepxnpOBOflHHxa 6orcee 2m (3m - b cjiynae HCnoJn,30BaHH5i 
apMspyiomnx 3JieMeHTOB) na KasyimH cjioh CBepxnpoBOflameH KepaMHKH npn 
xpe6yeM0M Kanecxse rpaHHHBi pa3nejia KepaMHica- o6oJioHKa, reoMerpHH 
KepaMHiecKOH cepjjueBHHH h npoHHoCTHtix xapaicrepHCTHKax H3#eJiHJi. 

25 ripa ysejiHHeHHH OTHonieHHs o6nj;eH ruiomaAH noBepxHOCTH apMapyionmx 

3jieMeHTOB na eflHHHuy MaKCHMain>Horo raoapHTHoro pa3Mepa CBepxnpoBOflHHKa so 
mmesxsL Menee 0,03m Ha Kasc^BiH cjioh CBepxixpoBoflSHieii KepaMHKH He 
npoacxoflHT TpeSyeMoro yeejitiHeHHa npoHHOCTHtix xapaKTepHCTHK H3«eJiHa npn 
ysejiH^eHMH ero ra6apHTHtix pa3Mep03. 

30 ysejiH^eEHe ojHomeHHJj oSmeii njiomaan noBepxHoc-ra' apMapyiomnx 

3JieMeHTOB Ha ew^Hirmy MaKcwManBHoro raGapHTHoro pa3Mepa cBepxnpoBOflHHKa ao 
3Ha^eHHa 6o;iee 3m Ha xaHflHH chok cBepxnpOBoOTinea KepaMHKH JiHMHTHpyeTca, c 

OflHOH CTOpOHBI, OCOOeHHOCTSMH CXeMBI B;e<|>OpMaHHH H npOHHOCTHBIMH 
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xapaicrepHCTHKaMH M3flejiHa, c flpyroH cropoHti, KanecTBOM rpanni^H pa^ena 
KepaMHKa- o6ojioqKa h reoMexpneH cep/meBHHBi. To ecrti, na cymecTByiomeM b 
HacToamee speMH o6opy#OBaHHH flna o6pa6oTKH MaTepnanoB aasjieHHeM 
3aTpy#HHTejii,H0 nonyqeHne H3Aentra na ocHOBe BfcicoKOTeMnepaTypHOH 
5 cBepxnpoBOflH3neM KepaMHKH c apMHpyiomHMH sneMeHTaMH npn OTHoinenHH o6mea 
njiomajna noBepxHocTH apMHpyioin.HX aneMeHTOB na emnmy MaKcHMantHoro 
ra6apHTHoro pa3Mepa CBepxnpoBOHHHKa 6oJiee 3m na Ka>X£HH cjioh 
CBepxnpOBOfljimeH KepaMHKH npn TpeSiyeMOM KanecTBe rpaHHiiti pa3flejia KspaMHKa- 
oSoJiowa, reoMerpHH KepaMHHecKOH cepaiieBHHH h npo t SHQCTHi.!X xapaKTepHCTHKax 
10 H3^ejiHS[. 

ysejiH^eHHe OTHOineHna o6jH.eH nnoina#H noBepxHoem CBepxnpoBoasmeij 
KepaMHKH na ejmmny MaKCHMajn.Horo ra6apHTHoro pa3Mepa csepxnpoBOflHHKa, 
coCTosnnero H3 sneMeHTOB BfctcOKOTeMnepaTypHOH CBepxnpoBOflsmea KepaMHKH, 
sajono^eEHtix nocnofco e oSonoHKy, no 0,03 m- 2 m Ha KajKfltiH cjioh 

15 cBepxnpoBOflswefi KepaMHKH, a Taioxe yBemneHHe othoihchhs o6mefi nnomaflH 
noBepxHocTH CBepxnpoBojiameH KepaMHKH Ha e#HHmry MaKCHManBHOro 
ra6apHTHoro pa3Mepa CBepxnpOBOflHHKa ho 0,03 m- 3 m Ha Kascjt&m cjioS 
CBepxnpoBOflHmew KepaMHKH h pacnonojKeHHe apMHpyiomHx 3HeMeHTOB 
TpeSyeMBiM o6pa30M Meacny 3nsMeHraMH B&icoKOTeMnepaTypHOH CBepxirpoBOflameH 

20 KepaMHKH Tas, 'rro OTHOuxeuHe o6in,e& nnomaflH nOBepxHocrn apMHpyiomHx 
3JieMeHTOB k MaKCHMajiLHOMy ra6apHTHOMy pa3Mepy nnocKoro CBepxnpoBOHHHKa 
cocTaBJiaeT Taoce 0,03- 3 m na KaasA&iH cjioh apMHpyiomHx aneMearroB, npHBejio k 
noOTJieHHK) HOBoro TexHHHecKoro pe3yjn>TaTa: yBejnraeHHio KpHTHHecKoro TOKa 
H3flejiH?i 3a chSt yiBeHHHeHKS nnomaflH noBepXHO cth pa3fle;ia KepaMHKa- o6onoHKa, a 

25 TaKSce pacinnpeHHio cfyep HcnoH£30BaHHa 3a chct yBejiHMeana uinpHHii ksk 

KOpOTKHX, TaK H flJIHHHOMepHSDC MHOr03KHJE.H£IX JieHT. 

BapHaHTM ocymecTBJieHHfl H3o6peTeHHJi 
IIpewiaraeMDe H3o6pereHHe AaeT bo3mo3chocti> H3roTaBHHBaTL njiocicje 
BticoKOTeMnepaTypHtie cBepxnpoBoasHKH, ranpHHa KOTopfcix mohbt flocTKrara 1,5 m 
30 npn bbicokhx KpHTH^ecKHX xapaKTspHCTHxax, HcnonB3y« cnoco6 " noponioK b 
Tpy6e". C noMOHjLEo cnocoSa, comacHo H3o8peTeHHio, Moryr " 6srn» nqJiyneHbi 

CBepxnpOBOflHHKH H3 OCHOBS CKCHflHLIX XepaMHHBCKHX MaTepHaJIOB paSUH^HBIX 

cocraBOB. 
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IXepBoii CT«wreH cnocoSa no nepBOMy BapHaHTy ocymecTBJieHHa 
H3o6peTeHMa flBjiaeTCH 4>opMHpoBaHHe aMnyjibHo- noponncoBOH chctembj nyreM 
3anojraeHSra MerajiJiHiecKoE aMnyjiay , BtmojiHeHHOH M3 cepe6pa kjih ynpoHH&HHoro 
cnjiasa na ocHose cepe6pa, nsnpMMep, cnnaBa Ag + I Bec.% Mg, nopoimioM' 
5 cBepxnpoBOflfliflero coe^HHeHHa -hjih noJiy4>a6pHKaTa. AMnyjiy 3anoJTHJGOT 
nopoiincoM b KOHTpojinpyeMofi aiMoc<|>epe Ha BH6pau,HOHHOH ycTaHOBKe H3 pacnera 
KOHe^Horo Kos^^HUHeHTa 2w.0w.eBm mohoschjih 20-75 % , b 3aBHCHM0CTH ot 
TpeSyeMoro cooxHOineaKH MaTepHaiioB KepaMHKH h o6ono t iKH, npeflnoHTHTejitHo 
40 % flJia KepaMHKH Bi-2223 , 30 % flns KepaMHKH Bi-2212 , 35 % rivl KepaMHKH 

10 Y-123. JJ.JW. Bcex thiiob xepaMHKH 3KcnepHMeHTajiBHO yCTaeoBJieno, wio npH 
3anojiHeHHH mnynhi nopomxoM m pacieTa K03$4>HUHeHTa 3anojiHeHHs mohojkhjih 
MeHee 20 % , b xo^e Refyopwamm Ha pa3JisraHbix ynacTKax npoacxoHHT cMBncaHHe 
MaTepHana odonomn, BH3HC6ajoiii;ee " pa3pMB" KepaMHne ckoh cepjomeBHHBi. B 
cjiynae, ecjia Kostjp^HniieHT 3anojmeHHs mohoxchjibi npeB&nnaer 75 %, 

15 npaKTH^ecKH He yzjaeTcs aosrymib Tpe6yeMyio TomnHHy KepaMHKH. 3aieM 
noxtyneHHyio aMnyjiLHO- nopomKOByio cacTeMy ,ae<popMHpyEOT no tojiihhhbi 0,35 - 
5 mm , npeOTOHTurrejn.HO ro 1-2 mm, b 3aBHCHMOCTH ot TpeSyeMoa urapuHH 
npoBo^HHKa. fle^opMaiHno ocymeciBJiaioT jih5o npoKaTKofi, jih6o BOJiOHenaeM b 
poJiHKOBOH bojiokc B cjiynae nojiyieHHH jjjiHHHOMepHBix cBepxnpoBOflHHKOB 

20 aMnyjibHo-nopouiKOByio catrreMy ^eiopMHpyioT BojsoqeHHeM hjih npo^ojiBHOH 
npoKaTKoH, a b cnyjae H3roTOEjieHHH KopoTKHX CBepxirpoBoflHHKOB KpoMe 
BBiraeyKa3aHHiix Meroflos 3op$eKTHBHH TaioKe npoflonBHaa h npofloitBHo- 
nonepeiHas: npoKaxKH. Cxenem. fle^opManHH aMnyntHo- nopoimcoBOH cHCTeMti 
cocTaBJiaef 1-20 % b 3aB3CHMocrH ot ipeSyeMoit "reoMerpKH" mohoshjibi 

25 (paBHOMepHocTH KepaMHHecKQH bchjibi no npoflojitnoMy h noneperaoMy 
ceieHHK)).ITpH jje^opMauHH upok&tkoh npeanoHTHTejibHa creneHB fle4>opMaijHH 3a 
npoxoja; 1-20 %, a npH bojiohchhh b pojihkoboh sojiOKe 1-18 %. 

J^ns Bcex TanoB KepaMHKK 3KcnepaMeHTaJibH0 flOKa3aHO, hto bo bp.bms 
ae<j?opMaHHH aMnyjibHo- nopoiaxoBOH cacreMH pp BJ>nneyKa3aHHOH tojiiuhhbi, 

30 . ocymecTBJiseMOH jhoGbjm H3 nepeHHCJieHHKK choco6ob co cTeneHBJO ae^opMauHH 
3a npoxofl Menee 1%, SpoacxoflHT HapymeHae reoMerpHnecKHX pa3MepoB 
MOH03KHJIBI ("BOJiHoo6pa3HOCT5." no JlnHHe). flei^opMaqHS ace npoxaTKOK CO 
cTenentTO fleibopManHH 3anpoxofl Sojiee 20 % ( a b pojihkoboh BO^ose- 6o^ee 18 %) 



WOQ2132Q6 rhttp:/ / www. q etthepatent.com/Lo,qin . do fi/ $foiev/FetchAVQ0213205 cpc?fromC ache=1part=maintoolbar=bottoml 



PCT/RUOO/00521 



npHBO^HT k B03HHKHOBeHHK) b oSonoqice ipeinHH, b psfle cjiynaeB rtpoMCxoaHT eg 
pa3pymeHne, a cjieaoBaTejitHO- pa3pfciB nposoaa. Mohojxhjt/ njiocxoro nonepeHHoro 
.ce^eHHa, nonyneHHyio b pssyjiBTare yMeHtmeHiw xojiihhhh aMiryjitHO- 
nopouiKOBOfi CHCTSMfci, pexcyr Ka MepHBie nacTH Tpe6yeMOH flJiHHbi , m xoxopBix 
5 3aieM (JiopMiipyjOT cjiokhjoo 3aroTOBKy, noMemas b o6ojioHKy m cepeopa hjih 
cnJiasa Ha ero ochobs, npeflno^THTeJJBHO cimasa Ag + 1 sec. % Mg. IIojihh 
npo4>HJi£ cjiohchok 3aroTOBKH npeAnoHTHTeneH OBajroo6pa3HOH una npaMoyrojn>HOH 
4>opM&i, TaK Kax oh floiDKeH 6brrt MaKCHMSJifcHO npHSnnaceH no . <}>opMe k 
noJiynaeMOMy njiocKOMy CBepxirpoBOflHMKy. OEajioo6pa3HHH npo^ara, 

10 oSecneHHBaiOT ocaflxoH xpyrnoi* o6ojiohxh hoa ■ xpeSyeMMH pa3Mep. 
ripflMoyrojibHtiH npo^HUB cjioechoh 3aroTOBKH nonyHaioT, noMem,aa MepHtie ^acra 
mohojkhjih hocjiohho b Kopo6 c npsMoyrojiiHBiM nonepeHH&iM ce^eniaeM. ^JIH 
nojiyneHHa npOBOjoiHKa Tpe6yeMOH KOHCTpyxnHH KomraecTBO MepHiix qacTeH npH 
(popMHpoBaHHH cjioxchoh 3aroTOBKH oepyr H3 pacH&ra KOHe-qiioro K63$(pHHHeHTa 

15 3anojiHeH20i MHoroacHJibHoro nnocicoro caepxnpoBOflHHKa 25-70 %, 
npeflnoiTHTejttHO 30-40 %. Mohoxchjih b ooojioqxe cjioJKHoft 3aroTOBKH 
pacnojiaraiOT b 33BHCHM0cth ot TpeSyeMOH KOHCTpyxnaH npOBOfiHaxa, 
onpejjejiaeMOH o6jiacTtio ero npHMeneHHa. IIojiyHeHHyK) cjiojKHyio 3aroTOBKy 
,D[e<popMHpyK>T w Tpe6yeMoro pa3Mepa, xpeSyeMoii reoMeTpHH h Heo6xoAHMoro 

20 coctohhhs KepaMHiecKoa cepOTeBHHBi. ,ZJe(J)opManHK> ocyinecrBJijaoT jih6o 
npoKaTKofi co creneHbio fle4>opMauEH 3 a npoxon 1-18 % b 3aBHCHMOCTH ox 
Tpe6yeMo£ "reoMerpsH" nxsm aim cjioes (paaHOMepHocTH KepaMHHecKoa jkhjjh hjih 
cjioji no npoflOJCHOMy h nonepeHHOMy cenenHio), jih6o BOJioneHHeM b pojihxoboh 
BOJioxe co creneHBK) fle<popManHH 1-16 %. IIonepeHHaa h npo^OJiBHO- nonepenHas 

25 npOKaTKH o6ecneHHBasoT 3anaHHMe xapaj&cTepHCTHKH (jyiHHy,- umpHHy, TOJnn,HHy) 
xopoTKHx JieHT, npoHOJiBHas >Ke npoKaTxa hjih BOJioneHHe b pojihkoboh BOjioxe 
oSecneHHBaiOT Heo6xoflHMsis x apainepH cthkh xax Ha xopOTKHX, Tax h Ha 
fljiHHHOMepHiix JieHTax. Ha KopoTKHX JieHTax npeflnoHTHTejiBHa ;j,e<popManH53 
npojtojiBHO- nonepe"3Hofi nposaTjcoH. 

30 ILiockhh cBepxnpoBOflHHx, nonyqeHHtiH b pe3yjiBTare ^e^opMatjHH 

noflBepraiOT TepMOMexaHH'JvCXOH o6pa6oxxe, xoxopas BKJBo'iaer Hecxojiwco 
TepMoo6pa6oTOK c npoivseayTOHHiiMH ^e^opiviauHSMH. TeMneparypHBiH pe>:<UM, 
creneHb fle^opMaHHH 3a npoxofl bo spenia onepauHH TepMooSpaSonoi h 
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npOMejicyrorafcix Ae^opMaunii, a Tatcsce jcojinnecTBO h flJiHTejitHOCTb crraflHH 
TepMOMexaHHHeCKOii o6pa6oxxa b nejioM onpeflejraioTCfl thiiom Kas^OH 

KOHKpeTHOH KepaMHKH, TGHH66 yCJIOBHSMH (|)OpMHpGB&HH5I B KepaMOTeCKOM 

cepOTeBHHe CBepxnpoBoflHmeS $a3H Tpe6yeMoro coCTasa h cipyKTypti, a TaioKe 
5 TpeSyeMofi "reoMerpneH" nony-jaeMsix nesr. 

06fflHMH npe^eJEbHiiMH 3HaieHHHMH CTeneHefi se^opMauHH 3a npoxoa 
npH aetjpopMaijHH cjicwkhoh 3aroTOBKH flns Bcex thiiob xepaMHKH jrejuooTCS 1- 18 % 
npH npoxance h 1-16 % npH bojiohchhh b pojihxoboh bojiqkc JJjw npoMeHcyroHHiix 
ae^opManHH 3th 3HaieHHJi cocTaBJiiooT 1-20 % 3? 2-15 %, cooTBeiciseHHo. Tax ss&, 
10 ksk b cjiynae jse^opMamm aMnyjiBHO- nopomKOBOH CHCTeMH, HapymeHHe 
rpaHH'iHbix 3HaHeHHfi CTeneHH fle^opMauHH 3a npoxoa b Ty hjih apyryio cropony 
npHBo^HT K HapymeHHio reoMeipinecKHx pa3MepoB npOBo^HHKa hjih k 
pa3pyrneHHK> oSojiohkh. 

IIpoMeKyTO'iHBie #e$opMan.HH npoaoJiBHOH npoKa-ncoH hjih 
15 BOJio^eHHeM b pojihkoboh BOJioxe oSecneHHsaroT TpeSyeMBie xapaicrepH cthkh Ha 
jieHTax pa3JiHHHoa ajihhh. JOfifyopMaunx. noneperaoH hjih npo^oJiBHO- nonepeTanoa 

npOKSTKOH 3<|><}>eKXHBHa Ha KOpOTKHX JieHTax. npeOTO^THTeJIBHOH flJW KOpOTKHX 

jieHT »B.JiseTcs npofloJiBHO- nonepeMHaa npoKarxa. fflapHHa nojjyyaeMux no 
nepBowy BapKaaxy H3roTOBJieHHs ocymecTBJieHaa H3o6pereHHH cBepxnpoBoflHHKOB 

20 cocxaBJiJieT jsp 1 M. 

IIo BTopoMy BapnaHTy ocymecTBJieHHH H3o6percHHJi cjioacHyro 
saroTOBKy <|>opMHpyiOT H3 o6ojiohkh oBajioo6pa3Horo hjih irpjiMoyrojiBHOixj 
nonepeHHoro ceqeaaH, MepHMx Hacrefi mohtokhjim Tpe6yeMiix Timopa3MepOB, 
nojiynenHferx Taoss ksk b nepBOM sapHairre ocymecTBJieHHfl H3o6peTeHHs, h 

25 apMHpyioiHHX aneMeHTOB TpeSyeMoro BH^a (npyxxoB hjih njiacTHH). HajrH^me 
apMHpyiom,HX 3JieMeHT0B no3BOJiaeT yBeJiniHTi. nrapHHy cBepxnpoBOflHHKa bo 1,5 m. 

IIpH OTCyTCTBHH apMHpyfOIEHX 3JieMeHTOE KOCTSHiyib IUHpHHBI CBepxnpOBO^HHKa 

6ojiee 1 m He y^ae-rca H3-3a npo6jjeM, CBS3aHHiix c napyineHHeM "reoMeTpEH" 

npOBO^HHRa H aeJIOCIHOCTH CJIOSCHOH 3aTOTOBKH 60JIBIHHX pa3MepoB npH 

30 flecjxjpMaBHSX. 

ApMHpyioniHe 3jieMeaTH bbhiojihsgot H3 MaTepnajia, KOTopsiS He 
npHBOflHT k SHaiHTejiLHQH ,aerpa£aij,HH CBepxnpoBOflHUiHX cbohctb KepaMHKH 
(nanpHMep, ynpoHHeHHoro cmiaBa Ha ocHOBe cepe6pa, npeHMyinecTBeHHO cnnaBa 
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cepeSpa m Hmcejoi, cepeSpa a wrrpm hjih cepeSpa h uem). ApMHpyiomne aueMeHTBi 
Moryr 6hnh pacnojioxceHBi nocjiofiHO (o^hh hjih HecKOJifcico apMHpyioinHx 
3jieMeHTOB b cjioe), qepeflyiciiiaMKCH cjiohmh o-raocHTejitHo cjioe'B MepHHx nacTSH 

MOHOMOHJM. KoJIIWeCTBO H paenO.IOJXeHKe MepHHX HaCTeH MOH03KHJ3 K apMHpyiOIUHX 
5 3JieM6HTOB OnpeAefiSeTCH K3 XOHCTpyKTHBHBIX C006paseHHH C y^STOM qeJIOCTHOCTH 

cjioacHOH 3aroTOBKH npH ee uocjieztyiomeH fle<£opMaijHH, TpeSoBaaHH k "reoMeTproi" 
CBepxnpOBOiiHHKa, o6\nacTflMH HcnojiMOBaHJDi CBepxnpOBOflHHKa. 

^e^OpMaHHK) CJIOJKHOH 3arOTOBKH, C$OpMHpOBaHHOH T3KHM o6pa30M, 

ocymecTBJiaioT ananonraHO ^e^opMaiyiH cjioschoS 3aroTOBKH no nepBOMy BapnaHiy 
10 ocymecTBJieHHfl H3o6peieHHji. 

Iface npe^cTaBJieHO onncaHHe ochobhbix TexHOJiornHecKHX onepayaH 
cnoco6a, corjiacno asoSpereHHto, TexHOJiorHHecscHe napaMeopii xoToptix 

(K034)(|)HmieHTBI 3SinOJIHeHKS MOHOHCHJIN H MHOrOMCHJIBHOrO H3flejma, CTeneHH 

fle(J)opMamiH 3 a npoxofl pjis Bcex CTa#HH TexHOJiorHnecicoro mnoia, TeMirepaTypHHH 

15 pe)KHM H npOflOJ3MCHTejIBHOCT£> CTafiHft TepM006pa6oTOK) flJIH KOHKpeTHBK ranoB 

BHCOKOTeMnepaTypHofl KepaMHKH ycraEOBJieiiBi sKcnepHMeHTaubHO. 

IIpH H3roTOBJleHHH BBICOKOTflMIiepaTypHOrO CBepxnpOBOflHHKa Ha OCHOBe 

KepaMHKH rana Y-123 noJiyio MeTajura^ecKyio a&inyjiy 3anoJiHZFOT noponacoM 
CBepxnpoB04Hmero coeflaneHHa HnpneBOH KepaMHKH cocTaBa Y-123 m pac^era 

20 KoaeiHoro K03<|i<f)imHeHTa 3ariojiHeHHa mohojkhjim 20- 75 %, ^e^opMnpyjoT 
aMnyntno- nopomKOByio cacreMy #o tojruhhbi 0,35- 5 mm co CTenenuo 
fle^opMai^HH 3a npoxofl 1-20 %, $opMHpoBaHHe cjiojkhoh 3aroroBKH npoBOflHT H3 
pacneTa KOHemoro K03§<i>HiyieHTa sanoiraeHHH MHoroHQUi&Horo miocKoro 
CBepxnpoBOflHHKa 25- 70 %, fletpopMnpyioT cjioxayio 3aroTOB3cy flo xpe6yeMHx 

25 pa3MepOB co ereaeHMO fle^opMaumi 3a npoxoa 1-18 %,• TepMOMexaHHHecKyio 
o6pa6oTKy npoBOflST npM TeMnepaType 920- 960 °C b Te^eHHe 250- 300 qacos c 
npoMeacyrOHHHMH flec^opMauiLiMM sa npoxo,n; 1- 20 %. IlpH 3TOM aMnyjiiHO- 
nopoinKOByio CMCTeMy ^;ec])opMHpyioT: npo^ojiSHo- nonepeHHofi npoKarKOH hjih 
npoflOJiBHofi npoKaTKofi, hje nonepeiHOH npoxaiKOH co cTenensio fle^opMauHn 3a 

30 npoxoA 1-20 %, nuia bojiohmihsm b pqjejkoboh BOJioxe co ereneHBio fle4»pMauHH 3a 
npoxoA 1-18 %, Be$opMa3»oo cjiobchom 3aroTOBKH ao^ TpeSyeMoro paBwepa 
npoBO^Hx: npoAoJtbKo- nonepeHHon npoKaTKOfi hjih ripoflOJibHOH npoxaTKofi, hjih 
nonepeHHoS apoKaxxon co creneEViO fle^opMai^HH . 3a npoxoA 1-18 %, hjih 
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BononeHHeM 3 pojihkoboh BOJiOKe co CTeneHbio Ae$opMaii,HH 3a npoxofl 146 %, 
npoMeacyTOHH&ie ,n,e<f>opManHH npH TepMOMexaHHqecKOH o6pa6oTKe npoBojyrr: 
npoflontHO- noneperaoH npoKaTKOM hjih npofloJiBHOH npoKaxKOH, hjih nonepeiraoH 
npoKarKOH co CTenemJO aetpopManHH 3a npoxoA 1-20 %, hjih eojio^shhcm b 
5 pojiHKOBOH BOJiOKe co CTeneHijo /je^opManHH 3a npoxoii, 2-15 %. 

IlpH 3anojjHeHHH hojioh MeTajxjiHHecKOH aMnyjiu noponiKOM 
CBepxnpoBOflHin;ero coeflHHeHHs hjih noJiy$a6pHKaTa HTrpneBOH KepaMHKH cociasa 
Y-123 H3 pacneTa KOHeisoro Kos^^MUHeirra 3anoJiHeHHJi mohoskhjibi Menee 20 % 
npoHcxoflHT pa3pHB KepaMnqecKOH cepflHeBHHBi , npH yBejiiraeHHH Kos^^HuneHTa 

10 3anojmeHHH mohqxchjibi 6ojiee.75 % se ynaeTca nojryHHTb Tpe6yeMyio TommiHy 
KepaMHKH nocjie fle^opManHH aMnyjiEHO- nopomKOBoit chctcmbi. ripa jje^opManna 
nojiyneHHOH aMnyjiMio- nopomxoBOH chctcmbi no TOjmj,Hffi>i 0,35- 5 mm npoflOJn>HO- 
nonepeiHOH npOKSTKoS hjih nponojiBHOH npOKaTKOH, hjih nonepenHOfi npoKa-ncoH, 
hjih BOJioneHHeM b pojihkoboh BOJiOKe co ereneH&K) ne^opMauHH 3a npoxofl MeHee 

15 1 %■ npoHcxoflHT HapymeHHe reoMeipHHecKHX pa3Mepos npoBo^a, noaBJisercH Tax 
Ha3BisaeMax BOJiHOo6pa3Hocn. no jimse. Ttpa n.e4>opMainiH aMnyjiBHO- rioponncoBOH 

CHCT6MEJ nponpJILHO- nonepeHHOH npOKaTKOH HJIH npo^OJIBHOH npOKaTKOH, HJIH 

nonepeiHOH" nposaTKoit co creneHbio £e$opManHH 3a npoxoij 6ojiee 20 %, hjih 
BOJio^eHaeM b pojihkoboh BOJiOKe co creneicio fle$opManHH 3a npoxon. 6ojiee 18 % 

20 npOHCXOjJHT pa3pBiB 060J101XH. IlpH iopMHpoBaHHH cJio>2cH02 3arOTOBKH H3 pacneTa 
KoneHHoro K03(^(|)HHHeHTa 3anoJiHeHH2 MHoroxcHJH.Horo miocKoro CBepxnpoBozniHKa 
MeHee 25 % He ynaeTca nonyHHTt Tpe6yeMoro KonireecTBa xepaMinecKHX scan, a 
yseJUiHeHHe K034>$HiJ,HeHTa 3anoJraeHHS BBinie 70 % npHBOHHT k cMBncaHHio hchji 
jjpyr c flpyroM , ito Hapymaer reoMerpHio npoBona. IlpH ne^opMaHHH cjIohhoh 

25 3ar0T0BKH no TpeoyeMOH tojhkhhu npoflOjrbHO- nonepenHOH npOKaTKOH hjih 
npOAOJitHOH npOKaTKOH, hjjh nonepeHHOH npoKaiKOH, hjih bojiohchhcm b pojihkoboh 
BonoKe co cTeneHBK) ae^opMannH 3a npoxon MeHee 1 % npoHcxo^HT HapyrneHHe 
reoMerpHHecKHX pa3Mepos npoBona, noHBJiflerca TaK Ha3HBaeMas BOJiHoo6pa3HocT£ 
no flJiHHe. IlpH ae^opManiiH cjiohhoh 3aroTOBKH npoj^oJitHO- nonepe^HOH 

30 npOKaTKOH hjih npoflOJitHoa npOKaTKOH, hjih nonepeHHOH npoKaiKOH co cxeneHbio 
ne<j3opMan,H£ 3a npoxojj, 6onee 18 %, hjih BOJioHeHaeM b pojihkoboh BOJiOKe co 
" cTeneHtK) fle<|iopManHH 3a npoxoa Soiree 16 % npoHCxoflHT pa3pbiB o6ono«XH. 
nposefleHHe TepMOMexaHH^ecKOH o6pa6oTKH npa TeMnepaType HHse 920 °C h 
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Bt.nne 960 °C b Te^eHHe oSmero BpeineHH Menee 250 ^aacoB h 6oJiee 300 nacc-B He 
no3BOjraeT ' c^opMMposaTi b KepaMH^ecKoiii cep,imeBHHe CBepxnpoBonHinyK) 
tpeQyeMoro cocTaea h crpyxTypti. IlpH npoBeaeHHH npoMescyro , 3H&ix .ue^opMamja 
ria CTaflHH TepMOMexaHHHecicoH o6pa6oTXH npoflora.no- nonepe<3HQH npoKaixoH hjih 
5 npoaoJiBHOH npoxaTKOH, hjih nonepciHOH npoxarxoH co cxeneHtio fte^opMaoHH 3a 
npoxofl MeHee 1 %, hjih BOJioneHHeM s pojiHXOBOH BOJiOKe co CTeneHtio ne^opManHK 
3a npoxo^ MeHee 2 % ' npoHcxoflwr HapymeHHe reoMerpHHecKHx pa3Mepos npoBOfla, 
no«BJiaeTcfl ,Tax Ha3HsaeMaH, BOJiHOo6pa3HOCT£ no flJHme. Ilpn npOBe#eHHH 
npoMe^yTOHHiix jje^iopManHH npofloJiBHo- nonepenHon npoxaTKOH hjih npofloj&HOH 

1 0 npOKaTKoSf, hjih nonepeHHOH npoxaTKOH co CTeneHBio AecfiopMaiiHH 3a npoxo^ 6onee 
20 %, hjih BOJioieHHeM b pojiHXOBOH BOJiOKe co CTeneHBio fletjpopMaKHH 3a npoxofl 
Sojiee 15 % npOHCXOflHT pa3p&ia o6ojk>*ikh. 

HpH H3roTOBJieHHH BbicoKOxeMnepaTypHoro CBepxnpOBOflHHKa Ha ocHOBe 
KepaMHKH THna Bi-2212 nonyio MeraJuiHHecKyro aMnyjiy 3anoJiHsiiOT nopomxoM 

15 cBep'xnpoBOflamero coeflHHeHHfl hjih ' nojry$a6pHxaTOM BHCMyroBofi KepaMHKH 
cocTasa Bi-2212 H3 pacme'xa xoHeiHoro xo3$<j)HiJ,HeHTa 3anojiHeHJMC mohoskhjih 20- 
60 %, fle^jopMHpyioT aMnyn&HO- nopomKoByio CHCTeiay ao tojiuj,hhm 0,45- 5 mm co 
creneHBio ,n,e<JiopMaiJ,HH 3a npoxoA 1- 15 %, §opMHpoBaHHe cjxohchob 3aroxoBKH 
npoBo^ST H3 pacqeTa xoHeHHoro X03$$HHHeHTa 3anoJiHeHHJi MHoroacHJiBHoro 

20 miocKoro cBepxnpOBOflHHKa 25- 55 %, fleij?opMHpyioT cjioatHyio 3ar0T0BKy fio 
Tpe6yeMBrx pa3Mep0B co creneHBio fle$opManHH 3a npoxofl 1- 12 % } 
TepMOMexaHHiecKyro o6pa6oTKy npoBOfiaT npn xeMnepaType 840 - 900 °C b TeneHHe 
oSinero BpeMeHH 50- 150 tocob, c npOMescyTOHHtiMH fle^opManHHMH co cxeneHBio 
.He^iopMauHH 3a npoxoa; 1- 15 %. Upn 3tom aMiryjibHo- nopoinKOByro cncTeMy 

25 fle^opMHpyiar: npofloJitHo- nonepew>H npoKaiKOH hjih npo,aoji&HOH npoxaxxoH, 
hjih nonepemofii npoKancoH co cTeneHbio ,nefpopMan,HH sa npoxofl 1-15 %, hjjh 
BOJioneHHeM b pojiHXOBoa BOJiOKe co creneHBio fle^opMauHH 3a npoxofl 2- 14 %, 
fle^opMannio cjiqschoh 3aroTOBKH ro TpeSyeMoro pa3Mepa npoBOflflT: npoflojiBHo- 
nonepeHHOH npoxaTKOH hjih npoflOJiBHOH npoxaTKOH, hjih nonepenHoH npoxaTKOH 

30 co cxeneHBio a;e$opMauHH 3a npoxoa 1-12 %, hjih BOJioneHHeM b pojihxoboh Bonoxe 
co cienesBio seAopwanHH 3a npoxon 2- 11%, jipoMescyTOHHEie fle^opMannH npn 
TepMOMexaHHiecKOH o6pa6orxe npoBOflar: npoflOJiBHO- nonepeiHOH npoxarxoa hjih 
npofloJiBHOH npoxaraoS, hjih nonepegsofi npoxaTXoa co. CTeneHBio AeiopMannH 3a 
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npoxofl 1-15 %, asm BOJioneHHeM b pqjihkoboh BoJioKe co CTenenBio ^ecj)opMai^HH 3a 
npoxofl 2-11 %. 

IlpK 3anonHeH0vi nojioii MerajiJiHHecxoH aMnyjibi noporuxoM 
cBepxnpOBOflswero coeztHKeHira hjjh noJiy<|>a6pHKaTa BHCMyxoBoii xepaMHKH 
5 -cocTaaa Bi-2212 H3 pacqeTa xoaeinoro K03<p<pimHeHTa 3anojiHeHHs mohojkhjui 
Menee 20 % npoacxoflHT paspBiB KepaMKraecxoH cepjxneBHHBi, npH ysenH'ieHHH 
kos^* 11 *^ 1 " 3 3anoJiHeHHS mohohouih 6onee 60 % He yaaeTca nojiyHHTt 
■ ipeSyeMyio TOJimimy xepaMHKH nocjie fledpopMaoHH aMnyniHo- nopomxoBoS 
cHCTeMM. IIpH fle^opMartEH nojiyqeHHOM aMnyjiKKO- noponccoBoa chctcmbi ao 
10 TOJimHHBi 0,45- 5 mm npcwoJi&HO- nonepe^HOH npoxaTKOH hjih npoflOJtBHoH 
npoxaTKOH, hjih nonepcmoH npoxaTxoB co cxenemio fleijjopMauHii 3a npoxojj Menee 

1 %, HJIH BOJIOHeHHeM B pOJIHXOBOH BOJIOKe CO CTeiieHBIO fleiJopMEUHH 3a npoxofl 

Menee 2 % nponcxoflHT HapymcHHe reoMeTpiraecKHX pa3MepoB npOBoija, 
noaBJisercfl, Tax uaoHBaeMas, EOJiKoo6pa3HOcni no ;yiHHe. Ilpn fle<popManHH 
15 aMnyjr&HO- nopoinKOBOH cacreMH npoflojiBHO- nonepeHHOKt nporxaTKOH hjih 
nponpjiBHOH npoKancoS, hjih nonepenaoH npoKaxKOfi co CTeneHBio jjeipopMaoHH 3a 
npoxoji 6ojiee 15 %, hjih BonoyeHHeM b pojthkoboh BOJioxe co CTeneHfcio 
fle<Ji.opManHH 3a npoxoa 6ojiee 14 % rrpoHcxoflHT paspHB oSojiohkh. IIpH 

$OpMHpOBaHHH CJIQ5KHOH 3aTOTOBKH H3 paC^&Ta KOHeHHOTO K03$(^HHHeHTa 

20 3anojmeHHH MHoroacHJiBHoro nnocKoro cBepxnpoBOflHHxa MeHee 25 % He yflaerca 
nojiynHTB Tpe6yeMoro xojnniecTBa KepaMHnecKHX jkhji, a yseJiHHeHHe 
KC3$$HiJ,iieHTa 3anojiHeHHS BKnne 55 % npHBomiT k cMBiKaHHK) hhji jjpyr c flpyroM , 
mo Hapymaer reoMeTpjno npOBOfla, Tlpn fletpopManaH cjiojkhoh 3aroTOBKH jjo 
Tpe6yeMOH tojhhhhbi npozjojitHO-. nonepenHOH npoxarKon hjih npoflOJiinoB 

25 npOKaTXOH, hjih nonepeiHoa npoxaTKOH co CTenemto fle$opMan.HH 3a npoxofl MeHee 
1 %, hjih BOJioyeHHSM b pojiHKOBOH BOJioxe co CTeneHfcio zte^opMannH 3a npoxofl 
Menee 2 % npoHcxonHT HapyiceHHe reoMeTpnnecxHx pa3MepoB nposofla, 
noaBJisercJi, Tax HaatiaaeMaa, BGJiHOo6pa3HocTi> no flJiHHe. FIpH fle<popMaii,HH 
CJI02CHOH saroTOBKH npouoJitHo- HonepeHHoa npoxarxoa hjih npoflOJiBHOH 

30 npoxaixoa, hjih nonepenHOH npoxaTKoa co CTeneni-io se^opMannH 3a npoxofl 6oJiee 

12 %, HJIH BOJIOTeHHeM E pOHHKOBOH BOJIOK6 CO CTenesbio fle^OpMaHHH 3a npoxofl 

6oJiee 11 % npoHcxo^HT pa3p£iB o6ojiohxh. npoBefleane TepMOMexaHHHecxoH 
o6pa6oTXH n P M TeMnepa T ype nnate §40 °C a ainne 900 °C b Te^eHHe oSmero 
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BpeMeuH MeHee 50 nacos H 6ojiee 150 ftacos He nQ3BOJisex c$opMHpoBaTb b 
KepaMHHecKOH cepiffleBHHe CBepxnpOBOJjflirjyio <J»a3y xpeSyeMoro cocTaBa is. 
cxpyKrypfci. IlpH npose^SHHH npQMeacyroHHHx .ne^opMauM aa ctsuhh 
TepMOMexaHHHecKois o6pa.6oTSH npoflOJiBHo- nonepe-raoH upoKaxKOH hjih 

5 npofiOJ&HOH npoKaxKOH, hjih nonepe-'iHOH npoKarKOfi co creneHtio ne^opMairsiH 3a 
npoxofl Menee 1 %, hjih BQJio-:eHHeM b douhkoboh bojiokc co cxeneH&io jj.e4?opMaiJHH 
3a npoxofl MeHee 2 % npoHCXOflnr Hapyinefrae reoMerpnqecKHX pa3MepoB npoBOjia, 
■ noflBflHercst ,TaK Ha3bisaeMaH, BojiHoo6pa3Hocn> no fljitrae. -Ilpa npoBe£eHKH 
npoMejKyTO^ix fle^opManHH npoflOJi&Ko- nonepeHHOH npoKancoH hjih itpoaojibhoh 

10 npoKaxKOH, hjih nonepeinoH npoxaTKoS co cxeneHifo JieroopMaiiHH 3a npoxofl 6ojiee 
15 %, hjih BOJioqeHHeM b pojihkoboh bojiokc co CTeneHbio Ae(|>opMaiJ,HH 3a npoxojj; 
6oJiee 1 1 % npoHcxoflHT pa3piiB odojiohkh. 

IlpH H3roTOBiieHHK BEicoKOTSMnepaTypHoro CBepxnpoBOflHHKa Ha ocnoBe 
KepaMHKH -rana Bi-2223 nonyio MeraJiJiiPiecxyio aMnyjiy 3anojiHjnor noponncoM 

15 CBepxnpoBOfljffl^ero coe«HEeHHa hjih nojiyfpaopHKaxoM BHCMyroBOH KepaMHKH 
cocTaBa Bi-2223 H3 paci&ra jconeHHoro KOS^HHHeHxa 3anojmeHHS mohohchjih 25- 
75 %, fle^opMHpyioT aMnyjn»Ho- noponsKOByio cacTeMy ro xojmjjaHbi0,35r4MM co 
cxeneHbH) netpopMaiiHH 3a npoxofl 2- 20 %, qjopMnpoBamte cjioechoh 3aroTOBKH 
npOBO^HX H3 pacnera KOHeHHoro K03(|>$HiJ,HeETa 3anojiHenHJi MHoro>XHJibHoro 

20 nnocKoro csepxupoBOflKHKa 30- 70 %, fle^opMnpyiox cnoscHyio 3aroxoBKy flo 
Tpe6yeMBix pa3MepbB co CTenem=io ,oe$opMamiH 3a npoxofl 2- 18 %, 
TepMOMexaHH^ecKyio o6pa6oTxy npoBOflsr npa TeMnepaType 800 - 850 °C b 
TenenHe o6mero BpeMeHH 150- 350 qacoB c npoMejKyxoHH&mH'fle^opMaHHsMSi 3a 
npoxofl 2- 20 %. npH 3tom awnyjiBHo- noponiKOByK) cHCTeMy fletpopMHpyioT: 

25 npoflojibHO- nonepeHHOH npoxaTKofi hjih npofloJUHOH npoKaxKoH, hjih nonepeHHoS 
npoxaxKoS co cxeneHiso fl e<i>opMauHH sa npoxoA 2-20 %, hjih BOjioneHHeM b 
Pojihkoboh Bonose co creneHHO flec}K>pMaxiHH 3a npoxofl 2- 18 %, fle^opMamno 
cjiO)khoh 3aroxo3KZ-i flo Tpe6yeMoro pasMepa npoBOAJrr: npoflOJiBHO- noneperaoS 

npOK&TKGH HJIH BpOflOJBHOE HpOKaTKOH, HJIH aoSBpeiHOft HpOKaTKOH co CTeneHtio 

30 fle<}iopMauHH 3a npoxofl 2-18 %, huh booovbbbu 3 pojihkoboh BOJioKe co cTeneHBio 
fl e^opManHH 3a npoxofl 2- . 16%, npoMeayTOHBfcie ne^opMaiiHH npa 
xepMOMexaninecKOH o6pa6oTxe npoBOAflx: npoflOJitHo- nonepeHHOH npoKaxKOH 
npoflOJiiHOH npc:<aTKOH , ana nonepe^Hoa npoxaxKoii co cTenensio fle^opMauHH sa 
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npoxofl 2-20 % , turn bojiohskhcm b pojikkoboh BOJioice co CTeneHbio ,ne<JiopMaiiHH 3a 
npoxoji4-15 %. 

ripn 3anoJtHeHjK! nojioa MeTajuiHHecKOH aMnyjiu noponiKOM 
cBepxnpOEOflH^ero coe/THHeHHS hjjjh nojryipaSpHxaTa BHCMyTOBoi* KepaMHKH 
5 cocTaBa Bi-2223 hs pacne'xa KOHe^Horo Koafjp^HHHeHTa 3anojiHeHHfl mohoschjisi 
MeHee 25 % nponcxoAHT pa3p&rB KepaMHHecKOH cepflHeBHHM, npn yBejiHHeHHH 
K03(j)<j3 HitneHra 3anojmeHHa mohojkhjisi 6ojiee 75 % He ynaexcji nojiygnxB 
Tpe6yeMyro ToiiurHHy KepaMHKH nocjie fle§opMau,HH aMnyjr&HO- nopomxosoH 
CHcreMbi. IlpH nespopMauHH nojiyqesHos aMnyjifcHo- noponncoBOH cncxeMbi no 

10 TOJiniHHbi 0,35- 4 mm npoflOJiiHo- nonepe>iHOH npoxaxKOH shih npo^ojitHOH 
npoKaiKOH, hjm nonepeiHOH npoxancoH co cxeneH&io ^e^opMai^HH 3 a npoxon. MeHee 
2 %, aim BOJioieHHeM b pojikkoboh sojioice co cTeneH&io fleipopMaoHH 3a npoxofl 
MeHee 2 % npoHexoflHT HapymeHHe reoMerpHSiecKHX pa3Mepos nposofla, 
nosBJiaeTCji, T3K Ha3BB3aeMas[, BOJraoo6pa3H0CTE. no flJiHHe. Ilpn ne^opManini 

15 aMiryjrbHo- noponiKOBOiB CHcreMH npoflojitHO- nonepeHHog npOKaxKOH hjih 
npoflOJiBHpa npoKaTKoS, h,th noirepeqHOK npoKaTKOH co CTeneHBio fle^opManiiji 3a 
npoxofl Sojiee 20 %, hjih BOJioieBneM b pojikkoboh Bonosce co CTeneHLK) 
^edpopMacHH 3a npoxon 6ojiee 18 % npoHcxonnT pa3p&iB o6ojiohkh. IlpH 

(J>OpMHpOBaHHH CJIOJKHOH 3aFOTOBKH H3 paCHeTfl KOHeHHOIX) K03^wnMeKta 

20 3anojraeHHS MHoroscHJibHoro njiocKoro CBepxnposoiiHHKa MeHee 30 % He yflaeTcs 
nojryHHTb TpeSyeMoro KOJntHecTBa KepaMHHSCKHx >khji, a ysejniHeHHe 
K03$$mj,HeHTa 3anojrHeHHS Btnne 70 % npHBOflirr k cMbixaHHio >khji apyr c jipyroM, 
hto HapymaeT reoMerpjno npoBOfla. IlpH fleipopMannH cjiohchoh 3aroTOBKH ro 
Tpe6yeMofi tojhihehli npoflojibHO- nonepeHHofi npoicaTKOH hjth nponojibHOH 

25 npoicaTKOH, hah nonepeqnoH npoxancoH co CTenenbK) fle^opMaiiHH 3a npoxofl MeHee 
2 %, hjih BOjioneHHeM b pojthkoboh BGJioKe co creneHbio fle<popMan,HH 3a npoxofl 
MeHee 2 % npoHcxoflHT HapymeHHe reOMeTpHHecxHX pa3MepoBnpoBofla, nojiBJiflercs 
TaK Ha3biBaeMas BOJiHoo6pa3HOCx:b no flJiHHe, IlpH fle4)opMau,HH cjiojkhoh 3aroxoBKH 
npoflOJi&HO- nonepeHHoS npoxaxKofi hjth npoflOJiBHOii npOKaxicoH, hjih nonepeqHOii 

30 npoKaxKofi co creneHHo' aeraopMaqHH 3a npoxofl 6oJiee 18 %, hjih BOJio^eHaeM b 
pojiHKOBQ^ bojioxs co CTeneHtio Jied>opManHH 3a npoxofl 6ojiee 16 % npoHcxo^HT 
paBpim 060J10HKH. nposefleHHe xepMOMexanHHecKOH o6pa6oxsH npn TeMnepaType 
HHHce 800 °C H Bbims 850 °C b xeieHKe o6m,ero BpeMenn Menee 150 nacoB h 6onee 
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350 nacoB ■ ne ikwbojihct c^opMHpoBaxt b xepaMHHecsoH cep/mesHKe 
cBepxnpoBojs^mjTO fyasy ipsSyeMoro cocxaaa h cxpyKxypti. IlpH npoBe,n,eHHH 
npoMejKyTOHHtix 4e^opMaipra Ha cra^na xepMOMexaHHHecKoQ o6pa6oxKH 
npoflOJi&Ho- nonepe'-jHoH npoxaxKOH sdik npoflon&HOH npoxaTKOH, hjth nonepenaoH 
5 npoKaxKOH co creneHEio aecpopMaiiHH 3a npoxon. MeHee 2 %, hjeh BOJioneHHeM .b 
POJihkoboh BOJiOKe co CTeneHBK) Ae^opMaiiHH 3a npoxoa MeHee 4 % npoHcxoflax 
HapynieHHe reoMeipHVScxHX pa3MepoB npc-BOfla, no-SBjisexcs ,TaK Ha36i3aeMaa; 
BOJiHoo6pa3HOCT£ no fljums. Ilpn npoBeneHHH npoMescyxonnbix jteipopMaHHH 
npoflontHO- nonepe^HOH npoxancOH hjth npoflon&HOH npoKaTKOH, hjjh nonepeHHOH 
10 npoKSTKOH co CTeneHtso ne$opManHK 3a,npoxofl 6onee 20 %, hjim BOJioqeHHeM b 
poJiHKOBoS Bonose co ereneHBio Ae^opMaflHH 3a npoxo;? Sonee 15 % npoHcxoflHT 
pa3pEia o6ojiohkh. 

IbiocKiie cBepxnpoBO^HHKH, nojiyneHBiie b pe3yjtf>xaxe ocymecxBJieHHH 
H3o6pexeHHs no HepBoiwy BapnaHxy, npeflcxaBJunox co6ofi jieHTH, cocxosnrHe H3 

15 o6ohohkh 3 B Koxopyro nocnoibio 3ar<jno^eHBi MteMenxn BMcoKOTeMnepaTypHOH 
csepxirpoBowimeii KepaMHKH. OiHonieHHe o6mea nnoma^a noBepxaocxH ajieMeiuoB 
BMCOKOTeMriepaTypHOH CBepxnpoBoaameH KepaMHKH k MaKCHManBHOMy 
ra6apirrHOMy pa3Mepy nojiyneHHux npoBOflHHKOB cocraBJiaeT 0,20 m - 2m Ha 
KaayjHH cjioh CBepxnpoBo^smeg KepaMHKH. IHapHHa cBepxnpoBOflHHKOB cocxaBjister 

20 ro 1 m. KpHTHHecKHfi tok Ha o6pa3n,ax (0,38 mm x 10 mm x x80 mm), Btrpe3aHHBix 

H3 nOJiyqeHHBIX CBepXnpOBOflHHKOB, H3MepeHHHH CXaHflapXHBIM HeTBipeXTOHe i THBIM 

MexoAOM cocxaBjisex 560-570 A 

IlnocKHe CBepxnpoBOflHHKH, noJryneHHBie b pesyntxare ocymecTBjieHHS 
H3o6pereHHfl no BTopoMy BapaaHxy, npeacraBJiHiox co6oh JieHra, cocToamse H3 

25 o6ojiohkh, b Kcropyto nocnofiHO saiaiJoieHBi sneMeHTBi bbic OKOxeMnep&xypHoa 
CBepxnpoBO^inHeil KepaMHKH h apMHpyiomHe ajieMeHTM, pacnoJioaceHHtie nocnoHHo 
MSXRy 3JieMeHTaMH BHCOKoxeMnepaxypHOfl CBepxnpoBoflamea KepaMHKH. 
OrHouieHHe o6meij nnomaoH noBepxnocxH 3JieMeHTOB BLicoxoxeMnepaxypHOH 
CBepxnpoBOflsineS KepaMHKH k MaKCHManBHOMy raSapHTHOMy pa3Mepy nncci<oro 

30 cBepxiipOBOflHHKa O/ff u~ 3 m Ha KaiscflfciH cjioh CBepxnpOBo/yniiea KepaMHKH s 
oxHomeHHe o6mefi • njionja^H noBepxHocxH apMnpyfomax 3JieMeHxos k 
MaKCHMaubHOMy ra6apnxHOMy pa3Mepy nnocxoro cBepxnpoBOflHHxa O^fu- 3 M Ha 
KajKffi,iH cjioh apMHpyKsmHx SJieMCHxoB. IIInpHHa csepxnpoBOflHHKOB cocxaBJiser 



ihttp://www.getthe paten{xom/Login.dQg/Sfolev/FetchMOQ213 206x pc?fTomCache=1part=masntoo lbar^bQ[tQml 



Page 27 of 58 



PCT/RU00/00521 



1,5 m. KpHTHiecKHH TOK Ha o6pa3n.ax (0,38 mm x 10 mm x x80 mm), Btipe3aHHBix 
M3 nonyneHHux csepxnpoBOOTHKOB, K3MepeHHBiH cTannaprHMM nertip SxToneHHBiM 
MeTo^oM cocraBJiseT 568-530 A. 

fljta jiynniero noHMMaHHfl H3o6peTeH]HS[ Hime npHBe^enti KonxperHBie 
5 npHMepbi ero ocymscrBJieHHa. 

npHMepM . 

IlpHMep 1. MeTanjnraecKyio aMnyny H3 Ag (xpy6y .lyraHow 1115 mm, 
^HaMeTpoM 12,8 mm, c TOJingmofi cTeuici 1,18 mm) 3anonH5acT nopornxoM- 
npeKypcopoM BHCMyroBofi KepaMHXH Bi-2223 H3 pacq&ra KOHeiHoro Kos^^smHeHra 
10 3anoJmeHHa mohoskhjibi 40 %, .uecJopMHpyioT nonyneHHyio aMnyjiBHo- nopoiUKOByio 

CHCTeMy HO TOJllHHHfcl MOHOBCHJEbl 1 MM BOJIO^eHHeM B pOUHKOBOS BOJIOXe CO 

CTeneHBK) ^e^opMaipiH 3a npoxofl 2% h pa3pe3aK>T na MepHBie qacra. 3aroTOBKy 
oSojiohxh OBanoo6pa3Horo nonepe^ajoro ceHemifl H3 Ag nOHynaioT oca^Koii new 
pa3Mep (no bbicotm 14 mm) MeTaJimsraecicofi 3aroTOBKH oooJrcraKH Kpyrnoro 

15 nonepe^Horo ceneHHH (rpy6ki ^HaMeTpoM 30 mm, .jhshhoh 237 mm, c tojiihhhoh 
cTeHKH 2,2 mm), flauiee ^opMBpyior cjioxcnyio 3aroTOBKy nyrSM pa3MemeHHfl b 
nojEyneHHoii 3aroiOBKe oSqjiohkh oBanoo6pa3Horo nonepeqHoro ceienas 42 
MepHLix Haerea (£hhhqh no 20.7 mm) pa3pe3aHHLix na Hacm mohohchji (H3 pacH&ra 
KOHeiHoro xos^tpi-maeHTa 3anonHeHHa MHoroaouiiHoro npoBOfla 31 %). Cjio>KHyio 

20 3aroTO3Ky fle^opMnpyroT R0 TO jimHHH 0,38 mm npoflOJifcHoS npoKarxoii co 
CTeneHBio #e<|)opMamiH 3a npoxo^ 2%. ITonyHeHHEJa nnoefcafi npoBOflHHK 
noOTepraioT TepMOMexaHHHecKOB oSpaSoTKe npa TeMnepaType 800-85 0°C b TeneHHe 
o6inero BpeMeHH 150-350 nacoB c npoMesKyroHHUMH fleiJjopMannaMH npo^ojitHoa 
npoKaTKOH co creneHBio fle^opMauHH 3a npoxon 10 %. IIojryieH ^nHHHOMepHBifi 

25 njiocKHii csepxnpoBOflHHK nmpHHOH 75 mm, coctosihhh H3 cepeSpHHoS o6oJioiJxii, b 
KoTopofi nocnoibio noMemeHH 3JieMeHTH BucoKOTeMnepaTypHoiB CBepxnpoBOflamefi 
KepaMHKH na ocHOse §S3U Bi-2223- no 14 afleMepiroB b aioe (o6mee KOJiHHecTBo 
sjieMeHTOB BBicoxoTeMnepaxypHOH cBepxnpoBOflameH xepaMHKH-42 nrryien). 
OSojioHKa co scex cropoH oKpyscaeT 3jieMeHT£i BBicoKOTeMnepaTypHOM 

30 CBepxnpoBO^Hmea xepataHXH. QSoJio^xa BsmoJTHeHa H3 MaTeps-iaia, as npHBonsmero, 
k Aerpafiauan cBepxnposoaHiswx qbohctb aneMeHTOB BBicosoTeMnepaTypHoS 
CBepxnpoBOflsmeS KepaMHKH. GTHoineHHe o6meii nnomajjH noBepxHocTH 3JieMeHT0B 
BHCOKOTeMnepaTypHoS c3epxnpoBOAame& xepaMHXH x MaKCMMaiu>HOMy 
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ra6apHTHOMy pa3Mepy ruiocKoro CBepxnpoBOflHHKa codaBJEieT 0,20 m Ha KaaynJH 
cjioh CBepxnpoBOflsmeH KepaMHKH. KphtWckoh tok Ha o6pa3ijax 
(0;38 mm x 10 mm x x80 mm), B&ipe3aHHi>ix H3 sroro npoBonHHxa, M3MepenHHH 

CTaHflapTHBIM HeTfcipgXTOHeiHLIM MeTO^OM COCTaBHJI 560 A. 

5 IlpHMep 2. MeTajunrqecKyio aMnyjiy H3 crniaBa 

Ag+1 % B ec. Mg (ipySy sjiehoh 100 mm, wsaMeipoM 12,8 mm, c TomnHHOH crejiKH 
1,18 mm) 3anojiHHK)T noponncoM- npeKypcopoM BHCMyTOBOH KepaMHKH Bi-2223 H3 
pacneTa KOHeHHoro KOs^HHseHTa 3anojiHeHHS moho:sciui£s 40 %, ne<popMHpyiOT 
nojiy^eHHyio aMnyjiBHO- noponiKOByio cncreMy no xonmnHti mohohchjibi 1 mm 
10 npo^oJiBHO- nonepeHHofi npoKaixoH co CTenem.10 fletjpopMamm 3a npoxofl 20% h 
pa3pe3aiOT Ha Mepraue Hacra. 3aroTOBKy o6ojiohkh OBajioo6pa3Horo nonepemoro 
ce^eima H3 crniaBa Ag+1 % Bec. Mg nojiynaioT oca/ucoH new pa3Mep (no bbicoth 
14 mm) MexajuiHHecKOH 3aroTOBKH o6ojiohkh Kpymoro nonepenHoro ceneHaa 
(Tpy6&i xmaMerrpoM 30 mm, 2.jihhoh 100 mm, c tojuuhhoh creHKH 2,2 mm), ^anee 

15 tpopMHpyioT cjioacayro 3aroTOBKy nyrSM paaMemeHHS b nojiyqemioH 3aroT0BKe 
oSojiohkh OBaJioo6pa3Horo nonepeHEoro ceiemw 42 MepHHX Hacxefi (flnHHOH no 
90 mm) pa3pe3aHHHX Ha Hacra mohohchji (h3 pacie'Ta KOHenHoro K03$$HHHeirra 
3anojiseHHH MHorojKHJiHroro npoBona 34 % ). CjioacnyEo 3aroTOBKy fle$opMnpyioT 
no TOJimHHtr 0,38 mm nponoi&HO- nonep^HOH npoKa-ncoH co cTeneHtio ne<|)opMaHHH 

20 3a npoxofl 18 %. nony«ieHHMH hjiockhh npoBoniiHK .nonsepraioT 
TepMOMexaHHHecKoH o6pa6oTKe npn TeMnepaType 800-85 0°C b TeneHHe o6inero 
BpeMeHH 150-350 nacoB c npoMe>KyroHH£iMH ae^opMai^HHMH nonepenHon npoKaiKOH 
co cTeneHLH) ne4>opMamra 3a npoxon 10 %. nonyneH KopoTXHH nnocKaS 
CBepxnposoAHHK irrapHHoii 75 mm, coctojuhhh m . oSohohkh' H3 cnnaBa 

25 Ag+1 % Bec. Mg, b KOTopoH nooioHHo noMeineHH ajieMeHT&i BBicoxoTeMnepaTypHoij 
cBepxnpoBonxineH KepaMHKH na ocHose $a3H Bi-2223 (mohohchjibi -b oSojiOHKe H3 
crniaBa Ag+1 % sec. Mg> no 14 auieMeHTos b cnoe (o6m,ee KOJuneciBo 3JieMenT0B 
BticoKOTeMnepaTypHOH CBepxnpoBonsaoeH KepaMHKH-42 mTyKH). 06onoHKa co BCex 
CTopon OKpyscaeT 3JieMeirrH BticoKOTeMnepaTypHOH CBepxnpoBonameH KepaMHKH. 

30 Q6onoHKa BbinojiHeHa H3 MaTepnajia, He npHBonamero k nerpan.anHH 
CBepxnpoBOA3H(HX cbohctb 3neMeHT0B BBacoKOTeMnepaTypHos cBepxnpoBonaineii 
KepaMHKH. OxHomeHHe 06m.eS nnomanH noBepxHOCTH 3-neMeHTOB 
BticoKOTeMnepaTypHOH c3epxnpoBOfljuneH KepaMHKH. k MaKCHMantHOMy 
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raSapHTHOMy pa3Mepy ruiocicoro cBepxnpoBOflHHKa cocTasJiHeT 0,20 m Ha Kaacflwa 
cjioih CBepxnpoBOflHniefi KepaMHKH. KpHTHHecKofi ■ tok Ha o6pa3uax 

(0,38 MM X 10 MM X 80 MM), BBipe3£HHBJX H3 3TOrO HpOBOflHHXa, .H3MepeHHMH 

cxaH^apTHtiM HeropexTOHeHHiiM mctohom cocTaBHji 570 A. 
5 IIpHMep 3. MeTajuiHHecKyio aMiryny H3 Ag (xpy6y ,nnHHOH 1115 mm, 

flHaMeipoM 12,8 mm, c tojeuhhoh cremm 1,18 mm) 3anojiHaioT noporaxoM- 
npeKypcopoM BHCMyroBoS KepaMHKH Bi-2212 H3 pacH&ra xOHeHHOro K03<p$HHHeHTa 
3anojiHeHKa moho>xhjih 20 %, B,e<|>opMnpyiOT nojiyneBByK) aMnyji&Ho- noponncoByio 
cHcreMy no tojuijhhbi mohoschjiu 4 mm BOJioneHHeM b pojihkoboh BOJiOKe co 

10 cTeneHBK) fle<popMai|HH 3a npoxofl 14 % h pa3pe3atOT Ha MepHBie nacre. 3aroTOBKy 
oBojiohkh OBanoo6pa3Horo nonepenHOro ceneHHH M3 Ag nonynaioT ocaflKOfi non. 
pa3Mep (no BiicoTBi 14 mm) MeTaJBiHHecxoii 3aroTOBKH o6ojiohkh spyrjioro 
nonepeHHoro ceneHHJi (ipy6i,i flnaMeTpoM 30 mm, ajihhoh 237 mm, c TOJinniHOH 
ctshkh 2,2 mm), Ranee 4>opMHpyK>T cnoacHyio 3aroTOBKy nyxeM pa3MemeHHS b 

15 noJiyneHHofi 3aroTOBKe oSojiohkh oBanoo6pa3Horo nonepeHHoro ceieHHH 10 
MepHHX nacreS (zhihhoh no 207 mm) paspeaaHHMX na nacTH mohojkhji {m pacifiTa 
KoneHHoro K03<i>(|)miHeHTa 3anonHeHHH MHOroxuuiBHoro npoBoaa 30 % ). Cji03KHyro 
3aroTOBxy fle<popMHpyiOT no tojuhkhbi 0,4 mm BoJioneHHeM b poJiHKOBOft BOJiOKe 
co creneHBio ae^iopManHK 3a npoxofl 7 %. IlonyqeHHBiH njiocxHH npoBonmrK 

20 notmepraiOT TepMOMexamrcecKOii oopaooTKe npn 840-900 °C b TeqeHne o6mero 
BpeMenH 50- "150 nacoB c npoMe«yTonHHMH ne<|)opMaiuiaMH BOJioieHHeM b 
Pojihkoboh BOJiOKe co CTeneHBK) fle^iopMairaH 3a npoxos; 1 1 %. rtojiyneH iijiockhh 
cBepxnpoBOflHHK ihhphhoh 75 mm, coctojojihb H3 cepeSpaHofi o6ojiohkh, b kotopoh 
hochohho noMemeHBi sjieMeHTBi BBicoKOTeMnepaTypHOH CBepxnpOBOflsnteH 

25 KepaMHKH Ha oCHoee <f>a3Bi Bi-2212- no OHHOMy sjieMeniy b cjioe (o6m,ee KOJiHHecTso 
SJieMeHTOB BBicoKOTeMnepaTypHOH CBepxnpoBcwnnefi KepaMHKH- 10 iHTyK). 
OSojioHKa co Bcex cropon oKpyacaeT 3JieMeHTBi BBicoKOTeMnepaTypHOH 
CBepxnpOBOflHmea KepaMHKH. GoonoHKa BtmojraeHa H3 MarepHana, He npHBOijaruero 
K flerpaflaHHH cBepxnpoBOzynijHX cbohctb sneMeHTOB BBicoKOTeMnepaTypHOH 

30 cBepxnpoBOflameH KepaMHKH. OrnomeHHe oSmeii iinoinanH noBepXHocTH sneMeirroB 
BBicoKOTeMnepaTypHOH CBepxnpoBOflsnj;eH KepaMHKH k MaKCHMantHOMy 
raSapaTHOMy pa3Mepy imocsoro cBepxnpOBOflHHxa cocraBJTfleT 0,15 m Ha KasyjBift 
cjioh caepxnpoaoflsmeK xepaMHXH. KpaTH-qecKon tok Ha o6pa3rj,ax 
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(0,4 MM X X10 MM X 80 MM), BHp63aHHWX H3 3TOrO npOBOflHHKa, H3MepeHHBIH 

CTaHflapTHWM HeTfcipexTo^eHHi.iM MercwoM coeraBHJi 565 A. 

llpHMep 4. MeTanjrcraeCKyio aMnyjiy M3 Ag (Tpy6y .ipiHBoii 1115 mm, 
flHaMerpoM 18 mm, c tojihihhoh ctchkh 1,18 mm) 3anojiHsnoT noponiKOM- 
5 npeKypcopoM HnpHeBOH' KepaMHKH Y-123 H3 pacqeTa KOHeHnoro K03<]p<J)HiHieHTa 
3anojiHeHHH mqhokwjibi 20 %, jje^opMapyioT nojiyneHHyio aMnyratHO- nopoinKOByro 
CMcreMy no TonmHHM mohojxhjibi 2,5 mm npononBHOH npoKSTKoS co creneHBio 
ne(popMauHH 3a npoxon. 7 % h pa3pe3aiOT Ha MepHtie nacrH. 3aroTOBxy o6oho i ikh 
OBajioo6pa3Horo nonepeHHoro ceneEHS H3 cmraBa Ag+ 1 % Bee. Mg noJiyjaxyi 

10 ocaflKofi no,n. pa3Mep (#o bmcotm 14 mm) MeTannircecKOH 3arorOBKH o6ojiohkh 
Kpyraoro nonepenHoro ceneHEs (ipy6w nHaMeTpoM 30 mm, nnfuioii 100 mm, c 
TomnnHOH creHKH 2,2 mm), ,Z£ajiee <f>opMHpyioT cnoxcHyio 3aroTOBKy nyre'M 
pa3MeiqeHHa b nonyiieHHOH 3aroTOBK© o6ojiohkh OBanoo6pa3Horo nonepeHHoro 
ceneHHa nocnofiao 3 MepHiax lacTeft (hjihhoh no 90 mm) pa3pe3aHHux Ha nacTH 

15 ijjiockhx mohojkhji - b KaamoM cnoe no ojmoft MOHO^HJie (h3 pacie'Ta KOHeiHoro 
Tsa^^Tsmsmz. 3anojmeHHJi MHoroHCHJitnoro npoBOfla 39 % ). Ilpa stom, Mesmy 
nepBBiM h BTOptiM, BTOpHM h Tpen.HM cjioamh mohoschji pacnonaraioT CJIOH 
iuiockhx apMHpyiomax sneMenroB K3 ciuiasa Ag + 1 % eec. Cu ( ahhhoh no 90 mm, 
TonmHHoS no 0,5 mm) no onHOMy apMHpyromeMy sneMenry b cnoe. Cno>Kayio 

20 3aroTOBK.y ne^opMiipyiOT no TOJimHEH 0,4 mm BonoieHHeM b pojihkoboh BonoKe co 
CTeneHbro ne<J)opMan,HH 3 a npoxon. 10 %. IIojiy^eHHfcia imockhh npQBonHHK 
noflBepraiOT TepMOMexanHiecKofi o6pa6oTKe npn 920-960 °C b TeneHHe oSmero 
BpeMeHH 250- 300 HacoB c npoMeiKyroHHMMH nei^opMamiHMH nponontHOH 
npoKaTKOH co creneHLio ne<£opManHH 3a npoxon, 15 %. riojiynen nnocKHH 

25 cBepxnpoBOflHHK mHpnHOfi 75 mm, coctohiichh H3 oSojiohkh H3 omasa 
Ag+1% Bec.Mg, b Koropofi hochoSho noMemeHii sneMeHTH BbicoxoTeMnepaTypHoH 
CBepxnpoBo^ameS KepaMHKH na ocHOBe $a3H Y-123(mohojkhji£I b cepe5paHOH 
o6onoHKe)- no 1 sjieMSHry b cnoe (o6nr,ee KonHMecrao sneMeHTOB 
BticoKOTeMnepaTypHOH cBspxnpoBonjameH sepaMHKH-3 nrryKH), npn stom Mejxny 

30 nepBBM u BTOpbifd, BTopsiM h TpersaiM cjiosmh iijiockhx mohojkhji pacnonoseHH 
cjioh nnocKHX apMHpysomHX arceMeHTOB H3 cnjiaBa Ag + 1 % sec. Cu no onKOMy 
njiocKOMy apMHpyiomeMy 3JieMeHTy b cnoe. OSojio^Ka co scex cropon oKpyHaer 
sjieMeHTti BBicoKOTeMnepaTypHot CBepxnpoBonamen KepaMHSH h apMHpyronjHe 
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3JieMeHTM. 06oJio^Ka h apMnpyjoraae 3JieMeHTH BbmanHeHBi H3 Maxepnajia, He 
npHBOfla^ero k £erpaflan.HH CBepxnpoBO£flm;HX cbohctb 3-neMeHTOB 
BBicoKOTeMnepaTypnoH CBepxnpoBOftjimeK KepaMHKH npn ■ acncwiKjyeMOH 
KOHcipyxnKjg cBepxiipoBOfiHEoca. OrHomcHKe o6meE iuioiqaAE noBepXHoc™ 
5 ajieMeHTOB BHCoKOTeMneparypHOH CBepxnpoBonameH KepaMHKH k MaKCHMajitHoMy 
ra6apHTH0My pa3Mepy imocKoro CBepxnpoBomaixa -0,15 m Ha xaw&m cjioh 
CBepxnpoBOAsmea KepaMHKH, oTHomeHae oSineii iuiomasH noBepxsocTH 
apMHpyronmx 3JieMeaTOB k MaKCHManbHOMy raSapHTHOMy pa3Mepy nnocKoro 
csepxnpoBOAHHKa cocraajiaer 0,15 m Ha Kaamtifi cjioh apMKpyiomHX 3-JieMeHTOB. 

10 Hn^tyKTHEHBie H3MepeHHH KpHTHHecxoro toke aa o6pa3iiax 
(0,4 mm x 20 mm x 80 mm), B&ipe3aHHHX H3 3Toro npoBOflHHXa, noKa3anH, hto 
KpHTtHecKEfi tok cocTaEjiseT 568 A. 

ITpsMep 5. MeTajuiHieCKyio aMnyjiy H3 Ag (Tpy6y juihhoh 1115 mm, 
AHaMerpoM 12,8 mm, c TOJimnHofj ctchkh 1,18 mm) 3anojiHaioT noporaxoM- 

15 npeKypcopoM bhcmjtoboh KepaMHKH Bi-2212 H3 pacq&ra KOHennoro K03^(|timHeHTa 
3anoJiHeBHjr mohomchjih 60 %, fle^opMHpyroT nonyneHiEiyio aMnyji&HO- noporaKOByio 

CHCTeMy £0 TOJimHH&I MpHOXCHHH 1 MM BOJIOHeHHeM B pOJIHKOBOH BOJIOKe CO 

CTeneHBK) netJiopManHH 3a npoxofl 2% h pa3pe3ai0T Ha MepHBie Hacra. SaroTOBKy 
oSojiohkh oBajioo6pa3Horo nonepeworo ceneHHa m cruiaBa Ag+1 % Bee. Mg 

20 noJiynaiOT ocaflKoii non. pa3Mep (jsp bbicoth 14 mm) MeTaroniHecKOH 3aroTOBKH 
ooojiouch Kpyrnoro nonepe<3Horo ceneHHS (Tpy6ti AHaMeTpoM 30 mm, ajihhoh 
100 mm, c TonnpraoH cTeHKU 2,2 mm), flanee ^opMHpytor cjioaaiyio 3aroiOBxy nyreM 
pa3MeweHHS b noJiyieHHoft 3aroTOBxe oSojiohkh OBaJioo6pa3Horo nonepeHHoro 
ce<3eH3Js nocjiofiHo 36 Mepa&ix nacrei* (zmnHofi no 90 mm) pa3pe3aHHi»ix Ha qacna 

25 MOH05KHJI - 6 cjioSb, no no 6 MepHbix laCTen b cjioe (h3 pacneia xoHeqHoro 
K03<p$HnHeHxa 3anojiHeHHs MHoroacHJitHoro npoBoaa 30 % ). tlpn stow, Mesmy 

nepBBIM H BTOp&IM, BTOp&IM H ipeTBHM, TpeTBHM H HeTBepTBM, HeTBepTBIM H nffTblM, 

nsxhm h inecTBiM cjkosmh mohgjkjm pacnoJiaraioT cjioh apMHpyroinHx araeMeHTOB 
(5 cuoe'B no 6 apMnpyioirmx ajieMeHTOB b bhpp npjTKOB b Ka>KfloM cjioe) H3 cnnaBa 
30 Ag + 1 % Bee. Ni ( ajihhoh no 90 mm, tojiidhhoh no 0,5 mm). CJKnxHyjo 3aroioBKy 

flel^OpMHpyiOT RO TOjnUHHH 0,4 MM npOnOJIBHOH npOKaTKoS, CO CTejlSHMD 

fle(jiopManHH 3a npoxofl 2%. noByHemtHH nnocKHH npOBOflHHK noipepraioT 
TepMOMexaHH^ecKQH o6pa6oT:<e nps 840-900 °C b Te^eHHe o6inero apeMeHH 
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50- 150 nacoB c upoMejityroHHHMH fle<|>opMamMMH BOJioneHHeM b pojihkoboh 
BOJioxe co cTeneHBjo ae^opManjHH 3a npoxofl 11%. ITojiyaeH iuiockhA 
cBepxnpoBO^HHK iuhphhoh 75 mm, cocroanmfi H3 cepeSpjiHOH oSojiohkh, b kotopoh 
nocnoBHo noMemeK&i sjieMeHTw BMCoKOTeMnepaTypnofi CBepxnpOBOflHiDeH 
5 KepSMHKH Ha ocHOBe 4>a3H Bi-2212(MOHO)5CHJiEi b o6o;ioqxe H3 cnjiaaa 
Ag+1 % sec. Mg)- no 6 3JieMenTOB b cnoe (o6mee kojihhcctbo 3-neMeHTOB 
BSicoKoTeMnepaiypHoft CBepxnpoBOflsaqefi KepaMHKH- 36 urryx), npa 3tom, Moony 

IiepBBIM H BTOpHM, BTOpBIM H TpSTbHM, TpCTbHM H HeTBSpTElM, HCTBepTBlM H IfflTLIM, 

nsTtJM is. inecTiiM cjiosmh mohohhji pacnojioHceHti cjioh apMnpyjomnx 
10 3JieMeHTOB-5 arroeB no 6 apMHpyjomax sneMeHTOB b BHfle npyncoB H3 cunaBa 
Ag+1 % Bee. Ni. 06ojiQ*Bca co Bcex ctopoh OKpyscaeT 3JieMeHT£i 
BbicoKOTeMnepaiypHoft CBepxnpOBO;ynneH KepaMHKH h apMHpyioiqHe aneMeHTH. 
OSojioiKa a apMHpyjomHe 3JieMeH*m B&niojiHeHBi H3 MaTepnana, He npHBOjjamero x 
fleipanaimn CBepxnpoBczynnHX cbohctb sjieMeHTOB BHCOKOxeMnepaTypHOH 
15 cBepxnpoBOflsmeiS KepaMHKH npn Ecnoju.3yeMOH KOHCTpyicHHH CBepxnpoBOflHHKa. 
OTHomeHHe o6meM ruiomazm noBepxHOCTH 3JieMeHTOB BHCOKoreMnepaiypHOH. 
CBepxnpOBOOTineH KepaMHKH k MaKCHManbHOMy ra6apHTHOMy pa3Mepy nnocKoro 
cBepxnpoBOjHiHKa cocraBJiHeT 0,20 m Ha KaatflsiH cjioh" cBepxnpOBOflsmeH 
KepaMHKH, OTHomeHHe oSmeH imom^m noBepxHOCTH apMHpyiomHX aneMeHTOB k 
20 MEKCHMajiBHOMy ra6apHTHOMy pa3Mepy miocKoro CBepxnpoBOflHHKa cocraBJiaeT 
0,10m Ha KascflMH cjioh apMHpyiomHX sjieMenTOB. KpHTHiecKOH tok Ha o6pa3H,ax 

(0,4 MM X 10 MM X 80 MM), BBlpesaHHLIX H3 3T0r0 XIpQBOHHHKa, H3MepeHHBIH 
CTaHJjapTHBJM HeTBipeXTOHeHHBIM MeTOflOM COCTaBHJI 570 A. 

IlpHMep 6. MeTanjiHHecKyjo aMnyjiy H3 Ag (ipy6y jjjihhoh 1115 mm, 
25 JH^aMerpoM 12,8 mm, c tojhhhhoh ctchkh 1,18 mm) 3anojiHJHOT noponiKOM- 
npeKypcopoM HnpHeBOH KepaMHKH Y-123 H3 pacHSra KoneHHoro K03<p<i)HHHeHTa 
3anojiHeHH2 MOHosHJibi 60 %, #e<J)opMHpyiOT nojiyieHHyio aMnyjiiHO- nopoiHKOByio 
cHCTeMy. jio tojuhhhm mohojkhjibi 1 mm npo.nojH.HOH npoxaTKOH co cTeneHBio 
fle^c-pMaiiHH 3a npoxop, 1% h pa3pe3aiOT Ha MepHBie Hacm 3arOTOBKy oSojiohkh 
30 oBajioo6pa3Horo nonepenBoro ceneHHa kg Ag HojiyHaxn: ocanxoH nofl pa3Mep (no 
BbicoTti 14 mm) MeTaiuiH^cKOH 3aroTOBKH o6ojio i 3Kh Kpyrnoro nonepenHoro 
ceqeHHH (Tpy6ii AHaMeTpoM 30 mm, jotihhoh 237 mm, c tojiihhhoh CTeHXH 2,2 mm). 
flaJiee (popMHpyioT cncracHyio 3aroioBKy nyreM pa3MemeHHs b nojiyneHHoH 3aroTOBKe 
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oOojiohkh OBajioo6pa3Horo nonepeiaoro ceneHKS nocJioiiHO 36 MepH&ix nacTefi 
OjjihhoS no 207 mm) pa3pe3aHH£»tx na Hacni mohojkhji - 6 cjioes, no 6 Mepntix 
qacTen b cnoe (03 pacneia xoHeiHoro Kos^HnKeHTa 3anojiHeHHJj MHorosujr&Horo 
npoBo^a 33 % ). Tlpn 3toh, Me*ay nepswM h btopbim, btopbim h TpeT&HM, TpeTtHM 
5 h HeTBepTtiM, HerBepTbiM 3 nsTHM, runtiM h iHecrsJM cjiohmh mohojkhji 
pacnojiaraiQT cjioh hjiockhx apMHpyjoiHHX 3JieMeBT0B H3 cnjiasa Ag + 1 % sec. Ni 
( ajihhoh no 207 mm, TOjicniHOH no 0,5 mm) no onaoMy apMBpyionxeMy sjieMemy b 
cnoe. CjiojKHyK) aaroTOBKy fle<jjopMHpyK>T pp TojinmHH 0,4 mm BonoieHHeM b 
Pojihkobok; Bonose co crenem>K> ae^opMaipoi 3a npoxon, 7%. IIojiyHeHHEiii 
10 nnocKHH npoBOflHHK no^BepraJor TepMOMexaHHHecxofi oSpaSonce npH 920-960 °C b 
Teqenne oSnjero BpeMeroi 250- 300 lacos c npoMejxyToHHMMH #e<|>opMaHHSMH 
nponojifcHOH npoxaTKOH co crenentio /?ec|>opMaH.HH aa npoxoa 1%. XIoJiyneH nnocKHfi 

CBepXnpOBOflHHK EIHpHHOfi 75 MM, COCTOHIHHH S3 CepeSpflHOH 060JI0HKH } B KOTOpOH 

nocjioiiHO nOMemeHH SJieMeHTU BHCoxoTeMnepaTypHOH CBepxnpoBOflan^eH 
15 KepaMHKH Ha ocHOBe <J)a3H Y-123 - no 6 aneMeHTOB b cjioe (o6mee KOJuraecrao 
3JicMeirroB BHcoKOTeMneparypHofi csepxnpoBoaaineH KepaMHKH- 36 iHTyx), npn 

3TOM, Meawy nepBBIM H.BTOptlM, BTOpBIM H TpeTBHM, TpeTBHM H HeTBepTHM, 
HeTBepTBIM H USTBIM, IIHTMM H ffiCCTiSIM CJIOSMH MOHOJKHJI pacnOJIOJXeHJil CJIOH 

apMspyioiEiix 3JieMenTOB-5 cjioSb ho o#HOMy apMspyiomeMy ajieMeHTy b BHAe 
20 iijiockhx ruiacTHH m cnjiasa Ag + 1 % sec Ni. OSojuma co Bcex ctopoh OKpyscaeT 
3JieMeHTbi BBicoKOTeMnepaTypHoH CBepxnpoBOflnmeH KepaMHKH h apMHpytomjie 
3JieMeHTii. Q6onoHKa h apMHpyjomHe 3JieMeHTH BBmojraeHfci H3 MaTepnajia, He 
npHBOAJnuero k flerpajtamiH cBepxnpoBO,zpnnHx cbohctb ajieMeHTOB 
BHCOKOTeMnepaTypHog CBepxnpoBoaameH KepaMHKH npH HcnojiMyeMoa 
25 KOHCTpyKHHH cBepxnpoBOflHHK2. OTHomeHHe oOmeH nnomaflH noBepxHocra 
3JieMeHTOB BBicoKoreMriepaTypHofl CBepxnpoBOflarqeH KepaMHKH k MaKCHMantnoMy 
raoapHTHOMy pa3Mepy miocxoro cBepxnpoBOflHHKa cocTaBJiser 0,20 m Ha xa>K,zn>iH 
"cjioh CBepxnpoBOflHmea KepaMHKH, oxHomeHHe oOmea nnoiqaflH noBepxHocra 
apMHpyiomHX 3JieMeHTOB k MaKCHMaiiBHoMy ra6apHTHOMy pa3Mepy njiocKoro 
30 csepxnpoBOflHHKa cocTasnaeT 0,15 m Ha KaxqiBiH cjioh apMHpyroinHX 3JieMEHT03. 
HHayKTHBHMe H3MepeEH3 KpHXHHecsoro ■ Toxa Ha o6pa3nax 
(0,4 mm x 20 mm x 80 mm), Btipe3aHH£ix H3 sToro nposoflHHxa, noKa3ajiH, hto 
o6pa3i4ii Hecyr tox 585 A. 
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IlpHMep 7. MerajLOHHecKyro aMnyny H3 Ag (xopoS mjihhoh 2000 mm, 

IHHpHHOH 700 MM, BHCOTOH 10 MM, C TOjnHHHO0 CTeHKH 1,2 MM) SanOJIHJDOT 

noponiKOM- npesypcopoM BacMyroBO^ KepaMHKH Bi- 2223 hs pacjera 

KoneHHoro KO^mpeHTa 3 anojmeHHfl mohoschjibi 40 %, Ae$o P MH P yioT 
nojiyneHHyio aMnyji&Ho- nopoiHKOByio cracreMy jap TonmnHBi mohokhjim I mm 
BOJioneHHeM b pojjhkobok BonoKe co cxeneHMo ne$opMan.HH 3a npoxon. 7% a 
paapesaioT Ha MepKbie wis. flanee 6opMHpyjOT cjio>xHyio saroroBKy nyreM 
pa3MemeHra b saroTOBKe oSono^KH m Ag (xopoG ahhhoh 1200 mm, nmpHHofi 

800 MM, BBICOTOH 25 MM, C TOJllE;fIHO@ CTeHKH 2,5 MM) HOCJIOHHO (HO OflHOH 

MepHoS Hacru b caoe) 19 MepHBix nacTen (iuihhoh no 1180 mm) pa3pe3aHHbix Ha 
HacTH njiocKjix mohojxhji (h3 pac^era KOHeraoro K03q)4>HipieHTa 3anojmeHHS 
MHoro>KajibHoro npoBo^a 37 % ). CnojKHyio 3aroTOBKy He4>opMKpyioT pp ToramnHH 
0,38 mm npoflOJitHO- nonepeTOoft npOKaiKOH co CTeHentH) fle^opMannn sa 
npoxon. 10 %. noJiyqeHHbiH iijiockhh npoBOOTHK noflBepraioT TepMOMexamraecxoH 
b6pa6oTKe npH 800-850 °C b TeieHHe' ooinero BpeMeHH 250- 300 nacoB c 

npOMeSCyTOHHilMH fle^QpMaiJHSMH BOJIOHCHHeM B pOJIHKOBOH BOJIOKe co cieneHBKi 

£e$opMaima 3a npoxo^ 15%. IIonyqeH iijiockhh cBepxnpoBOflHHK nmpHHOH 1000mm, 
_ cocTOsnnia H3 cepeSpsHOH o6ojio*ikh, b KOTopon hocjiohho noMemeiai sjieMeHTBi 
BbicoKOTeMnepaiypHoe CBepxnpOBosjrmeii KepaMiiKH Ha ocHOBe <J>a3M Bi-2223 no 
oflHOMy 3JieMeHTy b cjioe (o6mee KOjnraecrBo 3JieMeHTOB BbicoK.oreMnepaTypHOH 
cBepxnpoBOflame^t KepaMsxa- 19 nnyK) Ooojio^Ka co Bcex ctopdh oxpysaeT 
sjieMeHTBi BbicoKoxeMnepaxypiHOH cBepxnpoBonaineii KepaMHKH h apMnpyromne 
3JieMeHTBi. OSojiomo BHnonHeaa H3 MaTepnajia, hs npHBOflainero k flerpaflaHHH 
cBepxnpoBO^fflHHX cbohctb sjieMeinoB BbicoKOTeMnepaTypHoa CBepxirpoBO^mieH 
KepaMHKH. OTHomSHHe o onsen njiomaflH noBepXHOcra sjieMeHTOB 
BbicoKOTeMnepaTypHOH CBepxnpoBQasnflefi KepaMHKH k . MaxcHMaiifcHOMy 
ra6apHTHOMy pa3Mepy nnocKoro CBepxnpOBOflHHXa cocTaBJiser 2 m Ha KasyxuH 
cjioh cBepxnposojjsineH xepaMKKH. KpHTHHecKOH tok Ha o6pa3ii,ax 
(0,4 mm x 10 mm x 80 mm), BMpe3anHLix H3 aroro npoBo^HHKa, H3MepeHHHH 
CTaHflapTHbiM HeTHpexTo T ie t iHiiiM MexoBBM cocTasHJi 560 A. 

HpHMep 8. MeTajuvanecKyio aMnyny H3 Ag (xopoG muhhoh 2000 mm, 

IHHpHBOfi 1050 MM, BHCOTOa 10 MM, C TOJHHHHOH CTeHKH 1,2 MM) 3anOJIHflK)T 

HopouncoM- npeKypcopoM BHCMyTOBOH KepaMHKH Bi- 2223 133 pac^era xoHeHHoro 
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K03(^^HuneHTa 3anojiHeHHs mohcmkhjim 40 %, #e<|>opMHpyioT nojryneHHyio 
aMnyjibHO- noponiKOByio cncxeMy ,qo TOJimHK&i mohojksijih 1 mm BojioneHHeM b 
pojiHKOBOH BOJiOKe co CTenenfcK) R&fyopiAanwi 3a npoxon, 7% h pa3pe3aioT Ha MepHbie 
HacTH. flanee iJiopMHpyiOT cnojKHyio 3arOTOBKy nyTeM pa3MeineHHfl b 3aroTOBxe 

5 OSOJIOHKH H3 Ag (XOpo6 flJIHHOH 1200 MM, IUHpHHOH 1200 MM, BBICOTOH 25 MM, C 

TOJimHHOH CTeHKH 2,5 mm) nocjioSao (no OAHOS MepHOfl HaCTH B cnoe) 10 MepHHX 
HadeH (ffKHHofi no 1180 mm) pa3pe3aHKKix Ha nacTH ihiockhx mohcdkhji (h3 pacqera 
KOHeqnoro Kos^dpHnneHTa 3anomieHHH MHoroaaiJEbHoro npoBona 29 •%). HpH 3tom, 
Mescny sceMH cjiohmh nnocxax mohojkhji pacnojiaraioT miocKHe cjioh 

10 apMHpyiomHx 3JieMeirroB H3 cmiaBa Ag + 1 % bsc Cu ( ajmhoh no 1180 mm, 
tojhhhhoh no 1 mm) no onHOMy apMMpyiomeMy sneMeHTy b cnoe - scero 9 cjioSb 
apMHpyioiiprx; sjismchtob . Cno>xEyio 3aroTOBKy ^e^opMnpyiOT no tojhhhhbi 
0,38 mm BojioneHHeM b ponnKOBOii Bonoxe co cxeneHBio fleipopManHH 3a npoxon 
10 %. IlojiyHeHHMfi unocKHH npOBOflHHK nonBepraiOT TepMOMexamreecKOH 

15 o6pa6oTKe npn 300- 850 °C b Teienne o6mero BpeMeHH 250- 300 nacoB c 
npoMeJKyTOHHBttm neq>opManHHMH nponoJiBHOH npOKancofi co cxeneHBio 
ne^opManHH 3a npoxoa 1%. EtojiyqeH nnocKHfi cBepxnpoBOaHHK innpHHOH 1500 mm, 
coCTOjnnHH H3 cepe6psHon o6ojiohkh, b KoropoH hocjioSho noMemeHH sneMeHTH 
BticoKoxeMnepaTypHOH cBepxnpoBon^men KepaMHXH Ha ocnoBe $a3w Bi-2223 - no 

20 onnoMy sneMenry b cnoe (o6m.ee Konz^ecxBO sneMeHTOB BBicoKoxeMnepaTypHon 
CBepxnpoBonamefi xepaMHXH- 10 nrryK), iipn 3tom, Meayry BceMH cjiohmh njiocKHx 
mohojkhji pacnoJiosceHti njiocxse cjioh apMnpyionnix aneMeHTOB m, cnnaBa 
Ag + 1 % Bee. Cu , no onnoMy apMHpyiomeMy ajieMeHry b cjioe - Bcero 9 cnoe'B 
apMHpyronmx aneMeHTOB. OSoncEca co Bcex CTOpOH , OKpyacaer ajieMeHTti 

25 BbicoKOTeMnepaTypnoH cBepxnpoBonameH KepaMHKH n apMHpyionoie aneMeHTH. 
06ojioHKa h apMHpyiomHe sneMeHTti BtraojiHeHti H3 MaTepnana, He npHBonamero k 
nerpananHH CBepxnposo,zynnHx csohctb aneMeHTOB BticoxoTeMnepaTypfiOH 
CBepxnpoBonameH KepaMHKH npn HcnojiB3yeM0H KOHCTpyKnHH csepxnpoBonHHKa. 
OTHomeHHe oSmen njiomaflH noBepxHocTH aneMeHTOB BucoKOTeMnepaTypHOH 

30 cBepxixpoBOflHiHeH KepaMHKH k MascHManBHOMy ra6apHTHOMy pa3Mepy nnoexoro 
CBepxnpoBOflHHKa cocTaBnaer 3 m Ha xascfltrH cjioh cBepxnpoBonameii xepaMUKH, 
OTHomeHHe o6mei5 njioinanH noaepxHOCTH apMHpyiomHx sjieMesTOB k 
MaxcHManbHoMy raSapHTHOMy pa3Mepy nnoexoro CBepxnpoBonHHKa cocTaBJiHer 3 m 
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Ha KaiKHBiH cjioh apMHpyioiiysx 3JieMeHTOB. KpHTHnecxoH tok Ha o6pa3iiax 
(0,4 mm x 10 mm x x 80 mm), BBipe3aHHtix m sroro npoBonHHKa, H3MepeHHHB 
cTaH^apTHiiM leTapexTOHeHHidM mcto^om cocTaBjui 580 A. 

npoMMmjreHHas npHMeHHMocxi. 
5 B pe3yji!>TaTe ocymecTBJieHiJSi jcoSpeTeHHS nojiyneHH innpoioie (ot^5mm 

SolMHflol,5M- npK ncnoju>30BaHHH apMHpyiomHX 3JieMeHTOB) JieHTH Tpe6yeMOH 
fljiHHti (ot secsiTKOB caHTKMSTpOB flo flecaTKOB MerpoB). Ha Bcex nojiy^eHHfeix 
neirrax BejiHwia KpHTHHecxoro toks cocTBBHJia He MeHee 560 A. 

H3 CBepxnpOBO^HJiKOB H3rOTaiBJIHBajIH MaTHHTHMe 3KpaHW B BHfle 

10 npHMoyroji&HBix, KpyrjiHx h MHoroyroxtbHtix jimctob nepHM eTp om 4 m, 2,5 m, 3 m, 

COOTBCTCTBeHHO . KpOMe TOrO, H3 CBepxnpOBOflHHKOB BBlpe3aJIH ILrtaCTHHH 6e3 

BHyrpeHHero oTsepcrHfl nepHMerpoM: 2m, 2,5m, 3m, 4m b BH«e npsMoyroji&HHKOB, 
KpyroB, MHoroyroJiBHHKOB h oBanoB, cooTBeTCTBeHHO, a Tascace nepHMerpoM: 1,8m, 
2,3m, 2,8m, 3,8m, cgotectctbchho, 1,6m, 2,1m, 2,6m, 3,6m, cooTBercTBeHHO, 1,4m, 

15 1,9m, 2,4m, 3,4m, cooTBeTCTBeHHO, 1,2m, 1,7m, 2,2m, 3,2m, cooTBeTciBeHHO. Taoce 
E3 cBepxnpOBOflHHKOB B£ipe3anH nnacTHHii c BHyrpeHHHM OTBepcrrHeM; nepHMeip 
njiacTHH b BHfle npHMoyro;n>HHKOB, KpyroB, MHoroyrojn.HHKOB h OBanos: 2m, 2,5m, 
3m, 4m, cooTBeTCTBCHHO , a TaKace : 1,8m, 2,3m, 2,8m, 3,8m, cooTBercTBeHHO, 1,6m, 
2,1m, 2,6m, 3,6m, cooTBercTBeHHO, 1,4m, 1,9m, 2,4m, 3,4m, cooTBercTBeHHO, 1,2m, 

20 1,7m, 2,2m, 3,2m, cooTBeTCTBeHHO; nepmierp BHyrpeHHHX oTBepcTBH b BH^e 
upaMoyroicbHHKOB, Kpyros, MHoroyroin>HHKOB h obsjiob: 0,5m, 1m, 1,5m, 2m, 
cooTBeTCTBeHHO, • a Tasace: 0,4m, 0,9m, 1,4m, 1,9m, cooTBeTCTBeHHO, 0,3m, 0,8m, 1,3m, 
l,8M,cooTBeTCTBeHHo, 0,2m, 0,7m, 1,2m, 1,7m, cooTBercTBeHHO, 0,1m, 0,6m, 1,1m, 

1,6M, COOTBeTCTBeHHO. H3 lUiaCTHH OflHHaXOBOH 4>OpMBI C OOTHaKOBBIMH H pa3HHMH 

25 reoMeTpaqecKHMH pa3MepaMH c OTBspcraeM h 6e3 OTBepcTHH coSnpana naxeT&i 
nnacTHH nyreM HanoaceHHs oahoh nnacTHHii Ha ^pyryio b CTomcy, npn 
HcnojiB303aaHH nnacniH pa3H&ix reoMerpiiHecKHx pa3MepoB coSHpajm cronxa 
nyre'M nocTeneHnoro ysejiHieHHa pa3Mepa njiacTHH h nyreM nocTeneHHoro 
yMeHtuieanfl pa3Mepa nuacxHH. rtnacTHHBi, co6paHHue b naKeTLi, OTSCHrana h 

30 HcnonE30Bajin b xaqecTBe coct3bhhx ^exanefi snexTpHHecKHX ManiHH, oaeeaa 
naiceTH hjiscthh c BHyrpeHHHM OTBepcTHeM Ha CTaratHBie cTepscHH npo^mra, 
cooTBeTCTByromero OTBepcrsc-o nasera njiacTHH. Taxace npa c6opKe najceroB Mesroy 

nJiaCTHHSMK npOKJ3£flK3aH5! CTBJIBHKS JTAQThJ OflHHaXOBOH H pa3H0& C nJiaCTaHaMH 
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(JjopMH h pa3MepOB h co6HpanH fleraira aneKipHHecKHX Maimm, ofleBaa naKersi 
miacTHH c BHyipsHHHM OTBepc-raesa Ha CTaJitHfcie crepacHH npoc)MJiH, 
cooTBeTCTByK>i)D[ero OTBepcTE-o naKera miacTHH. TaioKe Me>xay nnacTjmaMH 
npoKJia^biBajm upoKJiansca: H3 nojiHMepHHx iuieHGK - nojiHS-nuieHa, H3 
5 H30JisiiaoHHoro MaTepjiajaa - cpToponjiacTa, H3 BticoKonpoHHOH crann h 
HcnoJn.30BajiH TaKHe naxeTEj raiacmH b MarHHTHHX 3Kpanax . 



20 



25 



30 
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<3>opMyjia H3o6peTeHHH 
l.CnocoS nojiyneHHH nnocKoro CBepxnpoBOflHHKa, BKJiiQHaioiiJHH 
(_>opMHpoB3HHe noJioS MeiajunriecKOH awnyjibi. 3anojmeHHe aMnyjiM noponncoM 
cBepxnpoBo^smero coeiiHHeHHfl hjjh nojiyftaepHKaTa, fle<_K>pMamnQ nojiyqeHHOH 
5 aMnyjitHO- nopomicoBGH chctcmh %o Tpe6yeMoro pa3Mepa, pe3Ky fle<_»opMHpOBaHHOH 
a_\myjiBKo nopouncoBofi CHcrreMBi Ha MepHBie nacTH. _)opMHpoBaHHe cjioskhoh 
saroTOBKH nyrSM pa3MemeHHs b o6onoHKe TpeSyeMoro KomraeciBa MepHbix 
cocraBHBix HacreH, #e<fiopManHK> cjiosckoh saroTOBKH ro Tpe6yeMtix pa3MepoB, 
TepMOMexaHmtecKyro o6pa6oTKy_ npn stom nojiyio MeTajumHecKyio aMnyjiy 

10 3anojnDQOT nopouncoM cBepxnpoBo^amero coeAHHeHHH hjih nojiytJtaSpmcaTa m 
pacnera KOHenHoro K03(J_)c_iiiqKeHTa 3anojmeHKH MOHoaouiBi 20-75 % , jje<_iopj>fflpyioT 
aMnyjiBHo- noponncoByio cncrreMy &o tojhuhhei 0,35-5 mm co cxeneHtio 

fle_)opMaHHH 3a npoxofl 1-20 % , oSoJio^y cjiqxchoh 3aroTOBKH H3roTaB.THBaioT b 
BHAe nojioro npo<_>HJui OBanoo6pa3HOro hjih npjJMoyrojiBHoro nonepeHHoro ceneHHX, 

15 b KOToptiH noMemaioT Heo6xoAHMoe KojisnecrBo MepHtix nacTen 
ae _>opMHpoBaHHOH aMnyjitHO- noponiKOBOH cHCTeMH hjjh Heo6xo,zniMoe kojimhcctbo 
MepHbix nacTefl Ae^opMHpoBaHHOH aMnyjiBHo- noponiKOBOH chctombi h 
apMHpyioiUHX ajieMeHTOB H3 pacH&ra KOHenHoro K03<_)_>HHHeHTa sanojiHeHHJi 
MHoroacHJiBHoro nnocKoro CBepxnpoBoflHHKa 25- 70 % , cnoaoiyio aaroTOBKy 

20 Ae<_»opMHpyiOT jj;o ipeSyeMoro pa3Mepa co CTeneHBK) ije _>opMan,HH 3a npoxofl 1- 
18 %, a TepMOMexaHHiecKyio o6pa(xtTKy npoBOflHT b hcckojibko cTaij(HH 
xepMoo6pa6oTOK c npoMejKyTOiHBiMH fle<_3opMan,HHMH Meatfly hhmh, npn 
TeMneparype h b TeneHHe BpeMeHH. o6ecne™BaiomHx (JtopMnpoBaHne b KepaMHKe 
CBepxnpOBOflameH _>a3bi Tpe6yeMoro cocraBa h cipyKTypBi. 

25 2,Cnoco6 nojiyqeiffls miocKoro cBepxnpoBOJjpHKa no n.l b kotopom 

aMnyjiBHo- nopoinicoByio CHCTeMy jje _>opMHpyioT npoflOJiBHO-nonepeHHOH hjih 
nonepcmoH, hjih npoflojiBHoH npoKaiKOH co CTeneHBK) fle<_topMauHH 1-20% 3a 
npoxofl. 

3. Cnoco6 nojiyieHHH miocKoro cBepxnpoBOOTHsa no n.l, b kotopom 
30 aMnyjitHo-nopomKOByio cncxeiMy «e<_iopMHpyioT BOJioneHHeM b pojihkoboh BojioKe 

co CTeneHBK) fle _)opMan,HH sa npoxofl 1-18%. 

4, Cnoco6 nojiyqeHHS njiocKoro CBepxnpoBOjncEKa no n.l, b kotopom 
MeTajuraHecKyK> ooojioncy cjioxchoh 3aroTOBKH OBaJioo6pa3Horo nonepeqnoro 
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ceneHHfl noJiyiaiOT H3 saroTOBKH Kpyraoro nonepenHoro ceneHHH oca^Kofi no^ 
pa3Mep. 

5. Cnoco6 nojiyHeaasa njiocjcoro CBepxnpOBOAHHKa no n.l, B kotopom 
Ae4>opMai^Hio CH03KHOH saroTOBKH ao Tpe6yeMoro pa3Mepa npoBOflST npOAOJitHo- 

5 nonepeHHofl hjih nonepeqHofi, mjih npo^onBHOH npoicaTKOH co CTeneHtio 
AeqiopMaiiKH 3a npoxofl 1-18%. 

6. Cnoco6 nojiyneHHa nnocKoro cBepxnpoBO£HHKa no n.l, b kotopom 
Ae<J>opMan.Hio cjiohchoh saroTOBKH pp Tpe6yeMoro pa3Mepa npOBOfljrr BOJioneHHeM b 
pojraKOBOH BOJioKe co cTeneHHo AetftopMauHH 3a npoxoA 1-16%. 

10 7. Cnoco6 nojiyHeHua roiocKoro cBepxnpoBOflHmca no ri.l, b kotopom 

EpoMejKyTOHHbie ae^opMaipoH npn TepMOMexaHHHecKofi o6pa6oTKe npoBojjHT 
npoAOJi&Ho-nonepe^moii hjih npoAojiBHOH, hjih nonepenHOH npoKaxKofi co creneHBro 
AefjbopMaimn sa npoxoA 1-20%. 

8. Cnoco6 nojiyqeHHa njiocKoro cBepxnpoBO#HHKa no n.l, b KoropoM 

15 npoMeacyToHHBie AeiJjopMauHH npn TepMOMexaHHHewcoH o6pa6once npoBOAST 
BoJioneHEeM b pojihkoboh BOJioKe co creneHbio Ae^opMartHH 3a npoxoja; 2-15%. 

9. Cnoco6 nojiyqeHHfl roiocKoro CBepxnpoBOflHmca no n.n.l- 8, b kotopom 
nonyio MeTaumHecKyio aMnyjiy 3anojnwnoT noponncoM nnpHeBOH KepaMMKH cocTaBa 
Y-123, TepMOMexaHHHecKyio o6pa6oTicy npoBOflax npn TeMnepaType 920-960 °C b 

20 TeneHHe 250- 300 nacoB. 

10. Cnoco6 noJiyqeHHH nnocxoro cBepxnpoBOflHHKa no n.n.l- 8, b kotopom 
hto nonyio MerannHHecKyio awnyjiy 3anojm«ioT noponncoM cBepxnpOBOfljnnero 
coeflHEeHHH hjih nojry<|>a6pHKaTOM BHcMyroBOH xepaMKKH cocTasa Bi-2212 H3 
pacngTa KOHenHoro KoaqxpnqHeHTa 3anojmeHHa mohojkhjibi 20-60 %, aMnyjitHO- 

25 noponiKOByio cHcreMy Ae^opMHpyioT ao TOjnqHH&i 0,45-5 mm co CTeneroio 
AeiJiopManHH 3a npoxo# 1-15 %, 4>opMHpOBaHne cjiojkhoh 3aroTOBKn npoBOAsrr H3 
paciSTa KOHenHoro K03$4>HimeHTa 3anojmeHHfl MHoroxmjiBHoro njiocKoro 
cBepxnpOBOAHHKa 25-55 %, jx,e§) opMHpyKxr cjioacnyio 3aroxoBKy w Tpe6yeMoro 
pa3Mepa co CTeneHBio Aeij^opMamiH 3a npoxoa 1-12 %, TepMOMexamraecKyio 

30 o6pa5oTKy npoBOAtrr npa TeMnepaType 840-900 °C b TeneHHe 50- 150 nacoB c 
npoMeacyTOHHtiMH Ae^opManEaMH 3a npoxoA 1-15 %. 

11. Cnoco6 nojiyneHHfl njiocKoro cBepxnpoBOAHmca no n.n.l- 8, b kotopom 
nojiyio MeTamiirascKyfG awrnyjiy 3anojiHJnoT noponncoM cBepxripoBOAHinero 
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coeflHHeHHH hum nonyc>a6"pHKaTOM BHCMyroBoii KepaMKKK Bi-2223 m pacq&Ta 
KOHe^Horo K03<j[f$Hi^HeHTa sanojiHeHHH mohokhjuj 25-75 % , aMnyjiBHO- 
nopomKOByio cHcreMy fle^opMHpyioT #o tojuipjhej 0,35-4 mm co CTeneHbio 
fle^opManHH 3a npoxofl 2-20 % , (popMnpoBaniae cjioxchoh 3aroTOBKH npoBOflsrr hs 
5 pacH&ra KOHeqHoro Ko^^H^eirra sanojiHemM MHoroarajitHoro njiccKoro 
CBepxnpoBOflHHKa 30-70 %, flecpopMHpyioT cnoacHyio saroTOBKy pp TpeSyeMoro 
pa3Mepa co CTeneiiLio #e<j|>opMauHii 3a npoxofl 2-18 %, TepMOMexaHHHecKyio 
o6pa6oTKy npoBoasT npn TeMnepaType 800-850°C b Teqeime o6mero BpeMeHH 150- 
350 HacoB c npoMeacyTOHHHMH ae^topMaijHJiMH co cTeneHtio ae^opMauHH 3a npoxoja; 
10 2-20 %. 

12,njIOCKHH CBepXnpOBO^HHK, COCTOHIHHH E3 3JieMeHTOB 

BfcicoKoxeMnepaTypHOH CBepxnpoBOflarqea kcpsmhkh, noMemfeHHtix iiocjiohho b 
oGonoHKy, HMeiommH QTHomeHHe oSmefi miomaflH noBcpxHO cth 3jieMeircoB 
BticoKOxeMnepaTypHOH CBepxnpoBOflsmeH KepaMEKH k MaKCHMajitHOMy 

15 ra6apHTHOMy pa3Mepy nnocKoro CBepxnpoBOflHHKa 0,03 m- 2m Ha KaacflbiH cjioh 
cBepxnpoBOflflmeH KepaMHKH, nojryqeHHMH chocoSom, BKjnoiatoniHM 
(|»opMHpOBaHHe noiiOH MeTanjiHMecKOH aMnynti, 3anojiHeHHe aMnyjna noponncoM 
CBepxnpoBOAsmero coe,njiHeHHa hjih nony^a6piocaTa m pacnera KoneHHoro 
Koa^^HaneHTa sanonHeHHH mohoxchjim 20-75 %, Ae$opMai;HH> nonyiieraoH 

20 EMuyjifcEO- noponncoBOH chctcmh #o TOJimamj 0,35-5 mm co creneHBio 

fle^opMamra 3a npoxo,zi; 1-20 %, pe3Ky ^e^opMHpoBaHHOH aMnyjiBHO- nopoimcoBofi 
CKCTeM&i Ha Mepnbie nacTH, $opMnpoBaHHe cjiojkhoh 3aroxoBKH nyreM pa3MemeHHH 
b oSojioHKe cjiomioH 3aroTOBKH, EsroroBJieHHOH b Bime nonoro npo^mifl 
OBajioo6pa3Horo hjdi npaMoyroji&Horo nonepeHHoro oshsuws Heo6xoflHMoro 

25 KOJiHHecTBa Meputix nacreH fle<j>opMHpoBaHHOH aMnyjiLEO- noponncoBon CHcreMu 
H3 pacH&ra KoneHHoro Kce<|»<J>HiD(HeHTa 3ano;meHHK MHoroacHJitnoro rciocKoro 
CBepxnpOBOflHHKa 25- 70 %, Ae^opMainno cjiojkhoiS 3aroTOBKH flo Tpe6yeMbix 
pa3MepoB co CTeneHfcio AecpopMajuira 3a npoxofl 1-18 %, TepMOMexaHHHecKyio 
o6pa6oTxy npoBoasr b hcckojibko ciafljifi TepMoo5pa6oTOK c npoMeaKyTOHHMMH 

30 ae^opMannaMH ueys^y hhmh, npn TeMnepaType h b TeneHne BpeMeroi, 
o6ecne t fflBaK>mHX <|)opMnpoBaHHe b icepaMHKe CBepxnpoBOflHmeH fyashi ipeSyeMoro 
cocTasa h crpyKTypu, 
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13.IIjiockhh cBepxnpoBOJjjmK no n.12, nojiyqeHHbifi cnocoSoM, b kotopom 
aMuyjitHo- noponncoByio CHcreMy fleiJiopMHpyiOT npoflojibno-nonepeHHOH hjih 
nonepe^HOH, hjih npoijojifcHOH nponcaTKofi co cienentK) jje^opManHH 1-20% sa 
npoxofl. 

5 14. rtnocKHH CBepxnpoBOflHHK no n.12, nojiy^eHHtiH cnoco6oM, b kotopom 

aMnyjibHO-noponncoByio cncTeMy ije^opMHpyioT BononeHHeM b pqjihkoboh BonoKe 
co creneH&K) fle<t>opMan.HH 3a npoxoii; 1-1 8%. 

15. Ojiockhh CBepxnpoBo^HHK no n.12, nojiyHenHtin cnoco6oM, b kotopom 
MerajinHHecKyio oSonoHKy cjkhkhoh 3aroTOBKH oBajioo6pa3Koro nonepeiHoro 

10 cenemw nonynaiOT H3 3aroxoBKH Kpyrjioro nonepemoro ceneHHfl ocaflKGH hojj 
pa3Mep. 

16. IlnocKHH CBepxnpoBOflHKK no n.12, nojiyneHHufi cnocoSoM, b kotopom 
Ae^opManmo cjiojkhoh 3aroTOBKH flo Tpe6yeMoro pa3Mepa npoBQAST npoflojiiHo- 
nonepeHHon hjih nonepe<raoH, hjih npoflOJBVHOH npoKaTKOH co cTenemio 

1 5 ^e$opMaujra 3a npoxofl 1 - 1 8%. 

17. Ijjiockhh cBepxnpoBOflHmc no n.12, nojryieHH&iH chocoSom, b kotopom 
,ne<|>opMan,HK> cjiojkhoh 3aroTouKM flo TpeoyeMoro pa3Mepa npoBo^aT BOJioieHHeM b 
pojraKOBOH BojioKe co CTeneHbK) fle^opMainm 3a npoxoa 1-16%. 

18.Ijjiockhh cBepxnpoBOflHHK no n.12, nojiyneHHtiH chocoQom, b kotopom 
20 npoMesKyTOHHbie ,n;e<itopMan.HH npH TepMoMexanHHecKOH o6pa6oxKe npoBOflST 
npoflOjn>HO-nonepeHHOH hjih npofloJiMOH, hjm nonepemoH npoKaTKOH co crenentro 
/je^opMainiH 3a npoxojj; 1-20%. 

19. ILiockhh CBepxnpOBO,zniHK no n.12, nojiynenHBiH chococom, b kotopom 
npoMescyTOHHBie ,n;e<|)opManHH npn xepMOMexanHiecKOH o6pa6oTKe npQBOfljrr 
25 BOJionenHeM b pojihkoboh BonoKe co creneHbio flecbopMauHH 3a npoxon. 2-1 5%. 

20. ILiockhh CBepxnpoBOflHHK no n.12, nojiyneHHUH chocooom, b kotopom 
nojjyio MeTajiJiHHecKyio aMnyjiy 3anonH5noT nopouncoM HnpHeBOH KepaMHKH cocTaBa 
Y-123, TepMOMexaHHHecKyio o6pa6oTKy npoBo/yrr npn TCMnepaType 920-960 °C b 
Te^enHe 250- 300 nacoB. 
30 21. ILiockhh CBepxnpoBOJXHHK no n.12, nojiyjeHHHH cnocoSoM, b kotopom 

nonyio MeTajuniHecKyK) arvanyjiy 3anojiHjaoT noponncoM cBepxjjpoBOJjjJinero 
coenHHeHHfl hjih nojiy^aopmcaTOM BHCMyroBOH KepaMHKH cocraBa Bi-2212 hs 
pacHera KoneHHoro K03^#HnHeHTa sanojiEeHHa mohoxchjibi 20-60 %, a.Mnyjn>HO- 
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nopomKOByiQ cncTeMy ae^opMHpyiOT ao toj^hhei 0,45-5 mm co creneHbio 
fletJtopMaqHH 3a npoxofl 1-15 %, <})opMHpOBaHHe cjioschoh saroTOBKH npoBpflsnr H3 
pacHera KoneHHoro Kos^cbimEeHTa sanojEHeMHfl MHoroacHJibHoro nnocKoro 
CBepxnpoBOflHHKa 25-55 %, fle^opMnpynyr cnoamyio 3ar'OTQBKy flo TpeSyeMoro 
5 pa3Mepa co creneHbio fleqftopMaijKH 3a npoxoA 1-12 %, TepMOMexaHHHecKyro 
o6pa6oncy npoBOflST npn TewonepaType 840-900 °C b Teieane 50- 150 nacoB c 
npoMeacyTOHHbiMH flet^opMamwMK 3a npoxofl 1-15 %. 

22. XLiqckhh GBepxnpoBozpiHK no n.12, nojiyqeHHtiH choco6om, b kotopom 
nojiyio MeTajuiHHecKyio aMnyjiy 3anojmaioT noponncoM CBepxnpoBQfljnnero 

10 coe^HHeHHa hjm nojry$a6pHKaTOM BHCMyroBQH KepaMHKH Bi-2223 H3 pac^STa 
KoneiHoro Kos^HnneHTa 3anojraeHHa mohoschjih 25-75 % , aMnyjitHo- 
nopomKOByio cncTeMy fle$opMHpyioT ao tojuuhho 0,35-4 mm co CTenenbio 
Ae(J)cpMacHK 3a npoxoa 2-20 % , (JopMHpoBaHHe cjiojkhoh 3aroroBKH npoBOflsrr m 
pacneTa KOHe^Horo ko3 $ (Jumueirra 3anojiHeHHa MHoro^HJiBHoro nnocKoro 

15 CBepxnpoBOflHHKa 30-70 %, fle^opMHpyioT cuoaajyio 3aroTOBKy #0 Tpe6yeMoro 
pa3Mepa co CTeneHbio fle^opMaipiH 3a npoxoa 2-18 %, TepMOMexaHHHecicyio 
o6pa6oTKy npoBOflar npn TeMneparype 800-850°C b TeneHHe o6mero BpeMeHH 150- 
350 nacoB c npoMescyTOMHHMH fle^opMannaMH co cieneHbio fle<|>opManHH 3a npoxofl 
2-20 %. 

20 23. EDlOCKHH CBepXnpOBOflHHK, CQCTOHIflHH H3 3JieMeHTCB 

BHCOKoreMnepaTypHOH cBepxnpoBOflsnneH KepaMHKH, saionoHgHHsix hocjiohho b 
oobjioHKy, h apMnpyromrux sjieMeHTOB, pacnonoHceHHBK hocjiohho Meacny 
3jieMeHTaMH BbicoKOTeMnepaTypHOH CBepxnpoBOflsnneH KepaMHKH, HMeromnH 
oTHomeirae oSmefi njiomaflH noBcpxHoc™ sneMeHTOB BbicoKOTeMnepaTypHOH 

25 cBepxnpoBOAsmen KepaMHKH k MaKCHManbHOMy raSapHTHOMy pa3Mepy nnocKoro 
CBepxnpoBOflHHKa 0,03 m- 3 m na Kaagn^H cnoa CBepxnpoBOflHineH KepaMHKH h 
oTHomeHKe oSmefi naomaflu noBepxnocTK apMHpyioinHX sneMeHTOB k 
MaKCHManbHOMy raoapHTHOMy pa3wepy nnocKoro CBepxnpoBOflHHKa 0,03 m- 3 m Ha 
Kax<flbiH cjioh apMHpyioinHx aneMeHTOB, noJiyneHHbra cnocoSoM, BKJnoHaioinHM 

30 4 ) °P MIJ P OEaHHie nojI <™ MeTajnnprecKOH annyjibi, 3anonHeHHe aMnynbi noponiKOM 
CBepxnpoBOflHmero coeflHHeHHH hjhj nojiy$a6pHKaTa H3 pacneTa KbHeHHoro 
K034t$Hi?HeHTa 3anojiHeHHa MoHojKMJiH 20-75 %, fle^opMaflino nonyneHHOH 
aMiiyjibHO- noponiKOBOH cncreMH ao ToraKHHbi 0,35-5 mm co creneHbio 
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jjeipopMainiH 3 a npoxoa; 1-20 %, peaicy fle<^opMHpOBatmoH aMnyjibHo- nopoimcoBOH 
CHCTeMBi Ha MepHtie Hacra, cpopMHpOBaHHe cjioxchoh 3aroTt>BKH nyTfiM pa3MeraeHMH 
b o6ojioiKe cjiojkhoh 3aroTOBKH, HsroTOBJieHHoa b Bnae nojioro npo<J>Hjw 
OBanoo6pa3Horo hjih npHMoyrooibHoro nonepeqnoro ceneHHfl neoSxojjHMoro 
5 KOJiHHecTBa MepHHX HacreH ^e$opMHpoBaHHOM aMirymno noponiKoBOH cHcreMBi n 
apMHpyK>iB(HX 3JieMeHTOB hs pacH&ra KOHcraoro K03t^$Hii;HeErra 3anojraeHHH 
MHoroatHjibHoro nnocKoro CBepxnpoBOflHHKa 25- 70 % 5 flecoopManEio cjiojkhoh 
saroroBKH ao Tpe6ye\ftix pa3MepoB «> cxeneHtKi fle<popMan,HH 3a npoxojj; 1-18%, 
TepMOMexaHHHecKyio o6pa6oTKy npoBo^sT b necxojiLKo cra^Hfi TepMoo6pa6oTOK c 

10 npoMeacyTOHHbiMH flecpopMainiHMH Measay hhmh, npH TeMnepaxype h b TeneHne 
BpeMeHH, oSecneqaBaramax (popMnpoBamie b KepaMHxe CBepxnpoBoaHmeH <pa3bi 
Tpe6yeMoro cocTaaa h CTpyiorypH. 

24.I1jiockhh cBepxnpOBO.zpffiK no n.23, nonyneHKbiH cnoco6oM, b kotopom 
aMnyjiBHo- nopoinKOByio cncreMy .zje^opMHpyiQT npojiojibHO-nonepeHHOH hjih 

15 nonepeHHOH, hjih npojjojibHOH npoKancoH co CTeneHBio ,ne$opManHH 1-20% 3a 
npoxoA. 

25. Hjiockhh CBepxnpOBoflHHK no n.23, nojiyqeHmrit chocqSom, b kotopom 
aMnyji&Ho-noponiKOByio cncTeMy fle^opurapyiGT BojionfeHHeivi b pojihkoboh BOJiOKe 
co creneabjo fle^opMacpra 3a npoxofl 1-18%. 
20 26. IIjiockhh cBepxnpoBOflKHK no n.23, nojiy^enHbiii cnocoooM, b kotopom 

MeraruiHHecKyK) oSojionKy cjiojkhoh 3aroxoBKH oBanoo5pa3noro nonepeHHoro 
cenennH nojiy^aiOT H3 3arcroBKH Kpyrjioro nonepeiaoro ceiennji ocajjcoH noa 
pa3Mep. 

27. IIjiockhh cBepxnpoBojpjHK no n.23, nojiy^eHKbtS cnoco5oM, b kotopom 
25 ^e^opMamno cjiojkhoh saroroBKH so Tpe6yeMOro pasinepa npOBOflaT nposoJitHo- 

nonepeiHoia hjih nonepeqHOH, hjih npoflojibnoii npoKaTKOH co cTenenbio 
se^opManHH 3a npoxofl 1-18%. 

28. Hjiockhh CBepxnpoBOflHHK no n.23, nojiyqenHbrii cnocoSoM, b kotopom 
ae^opManmo cjiojkhoh 3aroTOBKn ^0 TpeSyeMoro pasMepa npoBOflflT BOJioneHHeM b 

30 pojihkoboh BOJiOKe co CTenenbio fle^opMauHH 3a npoxojj 1-16%. 

29.ILiockhh cBepxnpoBOflHHK no n.23, nojryreHH&iH cnocoobM, b kotopom 
npOMeacyTOHHbie jje^opManHH npn TepMOMexammecKOH o6pa6oTKe npoBogaT 
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npoAonBH o-nonepeHHOH kjih npoflojiuioB, hjih nonepeHHoft npoxaTKOfl co CTenenLio 
fle^opManHH 3a npoxofl 1-20%. 

30. ITjiockhh CBepxnpOBOAHHK no n.23, nojryHeHHBiH ciiqcoSqm, b kotopom 
upOMOKyTOHHBie ,a;e<t>opMaaHjj n p H xepMOMexaKHHecKOM o6pa6oiKe npoBoflHT 
5 BOJioiemieM b pojimkoboh BonoKe co crenentio fle^opMaipm 3a npoxofl 2-15%. 

3 1 .Hjiockkh cBepxnpoBOflHHK no n.23, nojiyneHHEiH chqcooom, b kotopom 
nojiyio MeTaraiHHecKyio aMoyjry 3anojnunoT noponncoM HTipHeBcii KepaMHKH cocTaBa 
Y-123, TepMOMexamraecicyio o6pa6orKy npoBOflaT npn TeMneparype 920-960 °C b 
xe^eHHe 250- 300 iacoB. 

10 32. HnocKHH cBepxnpoBozmnK no n.23, nojiy^eHHbrti chocoSom, b kotopom 

nojiyio MeianfmHecKyio aMnyny sanojiHHioT noponncoM cBepxnpoBQfljnnero 
coeflHHeHHH hjth nonyifiaopHKaTOM BHCMyTOBoft KepaMHKH coeraBa Bi-2212 H3 
pacne'Ta KOHenHoro K03iJi^HnHeHTa 3anoiraeHHH mohohchjim 20-60 %, aMnynbHO- 
nopofflKOByio cHCTewy aeijbopMHpyiOT no TOjnnHHH 0,45-5 mm co cieneHtro 

15 ae^opMaimn 3a npoxofl 1-15 %, ^opMnpoBanne cjtcokhoh 3aroTOBKH npoBo,nHT H3 
pacnexa KoneqHoro Koa^flranHeHTa 3anojraeHHa MHorojKHJiBnoro miocKoro 
CBepxnpoBOAHHKa 25-55 %, fleifropMHpyiOT cjiojKnyio 3aroTOBKy flo Tpe6yeMoro 
pa3Mepa co cTeneHtio AecJtopManHH 3a npoxofl 1-12 %, TepMOMexanHnecKyio 
o6pa6oTKy npoBOfljrr npn TeMnepaType 840-900 °C b Teneraie 50- 150 nacoB c 

20 npoMescyTO^HWMH flecoopManHHMH 3a npoxofl 1-15 %. 

33.ILfiocKHH cBepxnpoBOffHHK no n.23, nonyneHHbiH cnoco6oM, b KOxopCM 
nojiyio MexajunmecKyK) aMnyjiy 3anorasuoT noponncoM cBepxnpoBOfljnnero 
coeOTHeHBH iura noJiy^aopHKaroM BHCMyroBoft KepaMHKH Bi-2223 m pacnera 
KOHennoro K03cjM|iHnHeHTa aanojmeHHH mohojxhjibi 25-75 % , aMnyJibHQ- 

25 nopomKOByio cncTeMy fle^opMnpyiOT flc Tomm-inti 0,35-4 mm co cTenenMo 
fle<|(opManHH 3a npoxofl 2-20 % , ^opMHpoBaHHe cjiohchoS 3aroTOBKH npoBOflaT H3 
pacne'Ta Konennoro Koa^^HOHeErra 3ano™eHna MHoroacmttHoro roiocKoro 
CBepxnpoBO^HHKa 30-70 %, fle^wpMnpytOT cnojKHyio 3aroroBKy ,a;o TpeSyeMoro 
pa3Mepa co cTenenbro fle^opMannn 3a npoxo,n; 2-18 %, TepMOMexaHHiecKyro 

30 o§pa6oTKy npoBOflflT npn TeMneparype 800-850°C b Tenenne o6inero BpeMenn 150- 
350 nacos c npoMessyTOTOHMH fle^opMannHMH co crreneHi.ro ,a;e$opManHn 3a npoxo^ 
2-20%. 
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34. EDiockhh CBepxnpoBOflHHK no n.12, b KoropoM oCojioiKa BtmojineHa 
H3 MaTepHana, He npHBOfljnnero k ^erp^amm CBepxnpOBoiJ^inHX cbohctb 3JieMeHTOB 
BMcoKOTeMnepaTypHofi cBepxnpoBOJjHinen xepaMHKH. 

35. njiocKHft CBepxnpoBOflHHK no n.23, b kotopom oSojionica a 
5 apMKpyioiujie sjieMeHiw BunojmeHbi H3 MarepHajia, ne npnBO«gin;ero k flerpaflauiiw 

CBepxnpoBOAHmux cbohctb sjicmchtob BMcoKoreMnepaTypHOH CBepxirpoBOAamen 

KepaMHKH, 

36. rinocKHH CBepxnpoBO,HHHK no n.12, b KOTOpOM oSojionxa BunojmeHa 
H3 cepe6pa hjih cnjiaBa na ocnoBe eepeopa. 

10 37.IL10CKHH CBepxnpoBO^HHK no n.23, b KOTOpOM oSonoHKa BtmojiHena 

H3 cepe6pa hjih cnnaBa Ha ocHOBe eepeSpa h apivBipyronme sjieMeHTH BtanojmeH&r H3 
ynpo^fflgHHoro cnjiasa na ocHOBe cepe6pa. 

15 



20 



25 



30 
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H3MEHEHHAK OOPMYJIA BBOEPETEHHfl 

[nonzero Me>imyHapoflHHM 6iopo 19 ceirraSpfl 2001 (19.09.01); nepBOHBHamHo 3aflBJieHHbie 
nyHKTti 1-8, 10-14, 16-19, 21-25, 27-30, 32 h 33 tjjopMyjiti n3o6percjnM KjMeHeHBi; 
ocTanBHBie nyHKTH ^opMyjiti raoSpeTeHiia ocTaBJiemi 6e3 raweHeHuft (8 cipaHMj)] 



1. CnocoS nojiyneHHa " ruiocKoro cBepxnpoBoflHHKa, BKJncraaioinHH 
(JtopMnpoBaime nojioii MeTajura^ecKoS aMrryjiBi, 3anojmeHHe aMnyjiu noporuKOM 

5 CBepxnpoBOflsimero coeaaHeHMa HJm nojryiJiaSpHKaTa, fle$opManmo nojiyneHHOH 
aMnyjuHo- nopouncoBOH chctcmbi #o ipeSyeMoro pa3Mepa, pe3Ky ae^opMHpoBaHHoft 
aMnyjiBHO- noponncoBoit chctcmbi Ha MepHbie ^acra, <J>opMHpoBaHHe cjiohchoh 
3aroTOBKH nyreM paaMemeHiisr b o6ojionice TpeSyeMoro KOjmqecTBa MepHBK 
cocTaBHBK HacreS, tfe^opMaUHio cjiomchoh 3aroTOBKH flo xpeSyeMBix pa3MepoB, 

10 TepMOMexaHHHecKyio o6pa6oTKy 3 npn stom nonyio MerajiJiHHecKyio aMnyjiy 
3anojiHJHor nopoimcoM cBepxnpoBOflsmero coe^HHeHHS hjih nojiy$a6pHKaTa H3 
pacH&ra KOHenHoro kos^ (pmjiieHTa 3anojraeima mohojkhjibi 60-75 % , aeipopMHpyioT 
aMnyjiBHO- noponncoByio CHCTeMy js,o TOJmpiHBi 0,35-5 mm co cxeneHtio fle(})opManHH 
3a npoxofl 15-20 % 3 o6ojioiKy cjiojkhoh 3aroxoBKH H3roxaBJiHBaioT b BHfle nojioro 

15 npo$HjiH OBanoo6pa3Horo hjih npaMoyrojibHoro nonepeiHoro ceHefnw, b KOToptiH 
noMemaroT HeoSxoflHMoe KOJiBraecrao mcphbix nacTeH fls^o pMHpoBaHHOH 
aMnyjiBHO- noponncoBOH cHcreMH hjih HeoSxoflHMoe KOjnnecTBO MepHux nacTeii 

P,Q<$ OpMHpOB3HHOH aMHyjIBHO- nOpOHIKOBOH CHCTeMBI H apMHpyKHHHX 3JieMeHTOB H3 

pacHSxa KOHCKioro K03<i><i>Hii;HeHxa 3ano.raeHH5i MHorojKHJiBHoro iuiocicoro 
20 CBepxnpoBOflHHKa 55- 70 % , cjioacHyro 3aroTOBKy ae<j)opMHpyiox flo xpeSyeMoro 
pa3Mepa co creneHBio fle$opMaijHH 3a npoxoa 12-18 %, a xepMOMexaHHiecicyio 
o6pa6oxKy npOBOflsx b hcckojibko cTaflmi xepMoo6pa6oxoK c npoMeacyro^HtiMH 
fle^JopMaoHSMH Meacfly hhmh, npn xeMnepaxype h b xeneHHe BpeMeHH, 
oSecneHHBaioimiix <J)opMHpoBaHHe b KepaMHKe cBepxnpoBOjjameii $a3bi Tpe6yeMoro 
25 coeraBaH cTpyicrypbi. 

2, Cnoco6 nonyqeHHfl nJiocKoro CBepxnpoBOflHHKa no n.l b kotopom 
aMnyjiBHO- nopomKOByio CHCTeMy fleifopMHpyiox npotfOJitHO-nonepeHHOH hjhi 
nonepeiHOH, huh npoflojn>HOH npoKancoH co creneHBio ne^opMauHH 15-20% 3a 
npoxotf. 

30 3. Cnoco6 nojiyneHHa miocicoro CBepxnpoBo^ipHKa no n.l, b kotopom 

aMiiyjibHO-noponiKOByK) CHCTeMy fle$opMHpyiox BojioHeHHeM b pojihkoboh Bonoice 
co CTeneHBKt ae^opMauHH 3a npoxojj; 15-18%. 
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4. Cnoco6 nojiyneHHs iuiocKoro CBepxnpoBOflHHica no n.l, e kotopom 
MeraiuraHecKyio oSojioHxy cjkmjchoh 3aroroBKH oBajioo6pa3Horo nonepeHHoro 
ceqeHHfl nojiyqaiOT H3 3arOTOBKH Kpyrnoro nonepenioro cenemifl ocaflKOH nofl 
pa3Mep. 

5 5. CnocoS nojryqeHHs njiocKoro CBepxnpoB ojjHKKa no n.l, b kotopom 

fle^opManmo cjio:>khoh 3aroxoBKH flo Tpe6yeMoro pa3Mepa npoBO/yrr npoflojitHO- 
nonepeiHOH HJin noneperaofi, mm npoaoJiLHOH npoicaxKOH c6 cxeneHBio 
fle^opManiffl 3anpoxofl 12-18%. 

6. Cnoco6 nojiy^eHHJi njiocKoro CBepxnpoBOjjHHKa no n.l, b kotopom 
10 #e$opManHK> cjioechoh 3aroTOBKH ho Tpe6yeMoro pa3Mepa npoBDfljrr BOJioHeHHeM b 

pojnncoBofi BOJioKe co CTeneKE.ro ae^opManiiH 3anpoxoa. 12-16%. 

7. Cnoco6 nojiy^eHna imocKoro cBepxnpoBOffHHxa no n.l, b kotopom 
npoMeacyxoTHbie fleifcopManHH npn xepMOMexamraecKOH oSpaSonee npoBOflsx 
npoflojiBHO-nonepeTHOH hjih npoflora>HOH, hjih nonepenHofi npoicaxKOH co cxeneHi.ro 

1 5 fle$opMan,HH 3a npoxofl 1 5-20%. 

8. CnocoS noJiyneHHfl iraocKoro cBepxnpoBOAHHKa no n.l, b koxopom 
npoMeMcyroHHMe fletfcopManHH npn TepMOMexaHH^ecKofl o6pa6oxse npoBoaaT 
BOJioneHHeM b pojnncoBoS BOJioKe co cxenefft.ro ae^opManHH 3a npoxoa 12-15%. 

9. Cnoco6 nojiyqemis iuiockcto cBepxnpOBOjjjHHKa no n.n.l- 8, b kotopom 
20 nojiyro MexajunnecKyio aMnyjiy 3anojiHaroT noponncoM HTTpHeBDH KepaMHKH cocxasa 
Y-123, xepMOMexaHHqecKyio o6pa6oxxy npoBOflsx npn TeMnepaxype 920-960 °C b 
xeHeHHe250-300^acoB. ' 

10. Cnoco6 nojjyqeHHfl njiocKoro CBepxnpoBOjiHHKa no n.n.l- 8, b KoxopOM 
mo no.Tyro MexajunrcecKyio aMnyny 3anojiHjnoT noponncoM CBepxnpOBO,in{m,ero 
25 coegniHeHHS hjih nojiy$a6pincaxoM bhcmjtoboK KepaMHKH cocxaBa Bi-2212 H3 
pac^era KOHe^Horo K03tj)$HnHeHTa 3anojmeHHH moho3khjh>i 60-65 %, aMiryjiBHO- 
noponncoByK) cncxeMy ae<l>opMHpyiox jro xomnHHH 0,45-5 mm co cxenem.ro 
fle<i)opManHH 3a npoxoa 15-18 %, (jpopMHpoBaffHe cjioschoh 3aroTOBKH npoBojj^x wj, 
paciexa kohshhofo K03$(^HnHesxa 3anojmeHHfl MHorojKHJiBHoro njiocKoro 
30 CBepxnpoBo,HHHKa 55-60 %, jj;e$opMHpyiox cJioacffyio 3aroTOBKy jjo xpe6yeMoro 
pa3Mepa co cxenefft.ro fle^opManHH 3a npoxofl 12-15 %, TepMOMexamraecKyio 
o6pa6oTKy npoBOjjflx npn xeMnepaxype 840-900 °C b TeneHHe 50- 150 nacoB c 
npoMescyxoHHtiMH ae^opManHflMH 3a npoxofl 15-18 %. 

H3MEH£HHW» JIHCT {ZIPABIillO 19) 
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11. CnocoS nojiy^eHHa iuiocicoro CBepxnpoBOflHHKa no n.n.l- 8, b KoxopoM 
nojiyio MeTajimnecKyio aiinyny 3anojmaK>T nopomKOM CBepxnpoBOflsmero 
coeflHHeHHH mm nojiy<|)a6pHKaxoM BHCMyroBofi KepaMHKH Bi-2223 H3 paciexa 
KOHeHHoro K03^4 |B[r C IieHTa 3anojmeHH3i mohojkhjibi 65-75 % , aMnyjiBHO- 
5 noponncoByH) cHCxeMy fle^opMapyrox flo xojiihhhbi 0,35-4 mm co CTeneHBio 
ae^opMauHH 3a npoxofl 17-20 % , (JiopMHpoBaHHe cjiojkhoh 3aroTOBKH nposoflsiT H3 
pacH&Ta KOHeHHoro K03<|><|>imHeHxa 3anoBHeHHH MHoroHCHJibHoro miocKoro 
CBepxnpoBonHHKa 60-70 %, ae^opMapyioT cnowHyio 3aroTOBKy flo Tpe6yeMoro 
pa3Mepa co cxeneHiio fle^opMaipra 3a npoxoa 14-18 %, TepMOMexaHHraecKyio 
10 o6pa6oTKy npOBOflsx npn TeMnepaType 800-85 0°C b xeneHne oSioero BpeMeHH 150- 
350 nacoB c npoM eJKyxoHHBiMH ae^opMauHKMH co cxeneHtio fle^opMauroi 3a npoxofl 
16-20%. 

12.IIj[OCXHH CBepxiIpOBOAHHK, COCXOJUUHfl H3 3JI6MeHTOB 

BbicoKOxeMnepaxypHoa CBepxnpoBOflmneH xepaMHKH, noMemeHHHX nocnoSHO b 

15 oSonoHKy, HMeiornjiK oxHoineHHe oSmeft njiomaflH noBepxHOCXH 3JieMeHX0B 
BHCOKOTeMnepaxypHoft CBepxnpOBOfljimeH KepaMHKH x MaxcHMaji&HOMy 
ra6apnxHOMy pa3Mepy iwocxoro csepxnpoBOflHHKa 0,03 m- 2m Ha KaayjEifi cnoft 
cBepxnpoBOflsmeH KepaMHKH, nonyHeHHBiii cnocoSoM, BKJiioHaioniHM 
^opMHpoBaHHe noJiofi MexajunrcecKOH aMnynbi, 3anojiHeHHe aMnyJiw noponncoM 

20 CBepxnpoBOflHmero coe^HHeHKUi edih nony^aopHKaTa m pacnexa KOHeHHoro 
K03$$HUHeHTa 3anojiHeHHfl MOHoacKHbi 60-75 %, ae^opMaipiio nojryieHHOH 
aMnyuBHo- nopomKOBOH CHCxeMH w TOJEnnwu 0,35-5 mm co cxeneHtio 

fle^opMauHH 3a npoxoa 15-20 %, pe3xy ae^opMHpoBaHHofi aMiryjitHo- nopomKOBOft 
CHCxeMBi Ha MepHBie qacxH, $opMHpoBaHne cjiojkhoh 3aroxoBKH nyxeM pa3MemeHHS 

25 b oSojioHxe cjiojkhoh 3aroxoBKH, H3roxoBXteHHOH b BHfle nojioro npo^HJia 
OBajioo6pa3Horo hbh npflMoyrontHoro nonepeHHoro ceHeirasi HeoSxoflHMoro 
KOJorcecxBa MepHBix nacxeii ,n;e<j)opMHpoBaHHOH aMnyjitHo- noponncoBOH cncxeMBi 
H3 pacnexa KOHenHoro K03<jj(|>jmHeHxa 3anojnieHHa MHoroacHJiBHoro nnocxoro 
CBepxnpoBOflHHKa 55- 70 %, fle^opManBio cnoacHoii 3aroxoBXH 30 xpeSyeMBix 

30 pa3MepoB co cxeneHtio fle^opManHH 3a npoxon. 12-18 %, TepMOMexaHEreecicyio 
o6pa6oxxy npoBoflaT b HecKOJiBKO cxaflHH TepMoo6pa6oTOK c npoMeacyxoHHUMH 
Ae^opMauHJiMH Mejxjoy hhmh, npH xeMnepaxype h b xenemie BpeMeHH, 
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oSecnenHBatomnx ^opMHposaHHe b icepaMmce cBepxinpoBOjjaineH fysahi xpeCyeMoro 
cocTaBa h cxpyicrypbi. 

13. IIjiockhh cBepxnpoBOflHHK no n.12, nojiyneHHbiH cnocoSoM, b kotopom 
aMnyjn.HO- nopoimcoByio CHCxeMy fle^opMHpyiox npoflOJibHO-nonepenHOH hjih 
5 nonepeHHOH, hjih npoflOJitHOH npoKarKOH co cxenercbio fleipopMamiH 15-20% 3a 
npoxofl. 

14. ILiockhh cBepxnposoflHHK no n.12, nojiyieHHbiH cnoco6oM, b kotopom 
aMnyjiBHo-nopomKOByio cncteMy fle$opMHpyiox BOJioneHHeM b pojihkoboh BOjioice 
co CTeneHbio fle$opManHH 3anpoxofl 15-18%. 
10 15. IIjiockhh cBepxnpoBojpnnc no n. 1 2, nojiyneHHUH cnocoSoM, b kotopom 

MeranJiHHecKyio oSonoHKy cjioechoh 3aroTOBKH OBanoo6pa3Horo nonepeHHoro 
ceneHHa nojiy^aiox H3 3aroTOBKH KpyrJioro nonepeHHoro ceneHHS ocamcoH nop, 
pa3Mep. 

16. IIjiockhh cBepxnpoBOflHHK no n,12, nonyieHHbiH cnocoSoM, b kotopom 
15 fle<i)opMaHHK> cjiojkhoh 3htotobkh so TpeSyeMoro pa3Mepa npoBOflST npoflojiBHO- 

noneperaoH hjih nonepeiHOH, Hjjh npoflOjn»HOH npoKaxtcoH co CTeneiaio 
jj;e^opMau;HH 3a npoxojj 1 2-1 8%. 

17. ITjiockhh CBepxnpoBOflHHK no n.12, nojiyneHHKiH chocoSom, b kotopom 
. jje<popMan,Hio cjiojkhoh 3aroTOBKH ,d;o xpeSyeMoro pa3Mepa npoBOwrr BOJioneHHeM b 

20 pojraKOBOH BOJiOKe co creneHbio fleo^opManHH 3a npoxon. 1 2- 1 6%. 

18. IIjiockhh cBepxnpoBOflHHK no n.12, nojiy^emibiH cnocoSoM, b kotopom 
npoMescyroHHtre fleijpopMaiiHH npn xepMOMexaHimecKOH o6pa6oxKe npoBonax 
npoAOJibHO-nonepeHHOH hjih npoflojibHOH, hjih nonepeHHoii npoKarKOH co cxeneHbio 
fle<|>opMaH,HH 3anpoxojj; 15-20%. 
25 19. IIjiockhh CBepxnpoBOflHHK no n.12, noJiyneHHHH chocoSom, b kotopom 

npoMe>KyroHHBie aetjjopManHH npn TepMOMexaioraecKOH oCpaSonce npoBoasx 
BOJioneHHeM b pojihkoboh BonoKe co CTeneHbio aeiipopManHH 3a npoxon. 12-15%. 

20. IIjiockhh CBepxnpoBojopHHK no n.12, nojiyneHHbrii cnocoSoM, b kotopom 
nojiyio MexaJunnecKyio aMnyJiy 3anojiHaiox noponncoM irnpHeBOH KepaMHKH cociaBa 
30 Y-123, TepMOMexaHH^ecKyio o6pa6oxKy npoBo^piT npn TeMneparype 920-960 °C b 
xe^enHe 250- 300 ^acoB. 

21. IIjiockhh CBepxnpoBOflHHK no n.12, nojiyneHHbrit cnocoSoM, b kotopom 
nojiyio MeTaJiinnecKyio aMnyJiy 3anojironoT noponncoM cBepxnpOBOj^sinero 
H3MEH£HHBlft JIHCT (IIPABHJIO 19) 
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coe^HHeHHa hjih nony$a6pHKaTOM BHCMyroBOH KepaMHKH cocxasa Bi-2212 m 
pacH&ra KOHeworo K03$$m;HeHTa 3anojmeHHji mohomehjibi 60-65 %, aMnyjiBHo- 
nopomKOByio cncxeMy fle^opMHpyiOT «o xojmiHHBi 0,45-5 mm co cxeneHBio 
AecpopMaHHH 3a npoxoa 15-18 %, {popMHpOBaHHe cjiookhoh 3aroT0BKH npOBOflax H3 
5 pacnexa KOHeiHoro K03(jj (jjumneHTa 3anojiHeHHfl MHoroiKELirtHoro njiocKoro 
cBepxnpoBOAHHKa 55-60 %, fle<|>opMHpyiox cjioatHyio 3aroTOBKy flo xpeSyeMoro 
pa3Mepa co cxeneHBio fle^opMamm 3 a npoxofl 12-15 %, xepMoMexaHHHecicyio 
o6pa6oTKy npoBOflsx npn xeMneparype 840-900 °C b. xeneHHe 50- 150 racoB c 
npoMeacyroHHBiMH ^e^opMamisMH 3anpoxofl 15-18 %. 

10 22. ITjiockhh CBepxnpoBOflHHK no n.12, nojiyqeHHtm ciiocoSom, b kotopom 

nonyio Mexajunraecicyio aMnyjiy 3arrojmaiox nopomKOM CBepxnpOBOflHinero 
coe^HHeHHfl hjih iiojiy<i)a6pHKaTOM BHCMyroBOH KepaMHKH Bi-2223 H3 pac^exa 
KOHeiHoro K03$$HipieHTa 3anojiHeHHJi mohohchjibi 65-75 % , aMnyjiBHo- 
nopomKOByio cncTeMy fle^opMnpyioT pp tojiiuhhbi 0,35-4 mm co cxeneHBio 

15 fle$opMau;HH 3a npoxoa 17-20 % , <J>opMHpOBanHe cjiohchoh 3aroTOBKH npoBozyrr H3 
pacH&ra KOHeHHoro K03(jx|)HHHeHxa 3anonHeHHS MHoroHCHJiBHoro njiocKoro 
CBepxnpoBOflHHKa 60-70 %, ^e^opMHpyiOT cjioacHyio 3aroTOBKy so xpeSyeMoro 
pa3Mepa co creneHBK) fle^opManHH 3a npoxofl 14-18 %, xepMOMexaHinecKyio 
o6pa6oTKy npOBOflsx npn xeMnepaxype 800-850°C b xeHemie oornero BpeMeHH 150- 

20 350 HacoB c npoMeatyxoqiiBiMH fle<f>opMaD,HflMH co cTerteHbio ae^opMauHH 3a npoxofl 
16-20 %. 

23. Hjiockhh cBepxnpoBoflHHK, cocxohjjhih H3 sjieMeHXos 
BBicoKoxeMnepaxypHOH cBepxnpoBO#aineH KepaMHKH, 3aKraoqeHHHX nocjioHHO b 
oSojioHKy, h apMHpyioiimx 3jieMeHxoB, pacnojioaceHHBix hocjiohho MeiKfly 

25 3jieMeHTaMH BBicoKoxeMnepaxypHOH CBepxnpoBOfljnneH KepaMHKH, hmcioiuhh 
oxHonieHHe o6meH njiomaflH noBepxHocra sjieMeHxoB BBicoKoxeMnepaxypHOH 
CBepxnpoBOJj^meH KepaMHKH k MaKCHMajjBHOMy raSapinnoMy pa3Mepy iuiocKoro 
CBepxnpoBOflHHKa 0,03 m- 3 m Ha Kaxfftm cjioh csepxirpoBOflflmeH KepaMHKH h 
oxHomeHHe oSmen nnoinaflH iiob epxHocrn apMnpyionuix 3JieMeHxoB k 

30 MaKCHMajTBHOMy ra6apHXHOMy pa3Mepy nnocKoro cBepxnpoBOffHHKa 0,03 m- 3 m Ha 
Kaxgnjit cjioh apMHpyiomHx 3JieMeHX0B, nojiyneHHBiH cnocoSoM, BKJironaioinHM 
(popMHponaHHe hojioh MexajuiiraecKOH aMiryjiBi, 3anojmeHHe aMnyjiBi nopoimcoM 
cBepxnpoBOAsm;ero coejj(HHeHH3i hjih noJiy<j)a6pHKaxa H3 paciexa KoneHHoro 
H3MEHfiHHBlft JIHCT (IIPABHJIO 19) 
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K03$4inmieirra 3anonHeHHa MOHoacanu 60-75 %, Ae^opMamno nonyHeHHoH 
aMnyjibHO- nopomKOBOH cmreuu pp tojuuhhm 0,35-5 mm co creneHBio 

^e^opMauHH 3a npoxo# 15-20 %, pessy fle<|>opMHpoBaHHoH aMnyjiBHO- nopoimcoBoS: 
CHcreMBi Ha MepHbie nacTH, ^opMapoBaHHe cjioikhoh 3aroTOBKH nyTeM pa3MemeHna 
5 b oSojiOHice cjioacHofi 33TOTOBKH, roroTOBJieHHoS b BH#e nonoro npo^EUia 
OBanoo6pa3Horo hjm npHMoyrojiLHoro nonepcjHoro ce^eHHS Heo6xo,ipiMoro 
icojiBraecTBa MepHBix nacrea ae^opMHpoBaHHofi aMnyjiBHo- noporaKOBOH chctbmbi h 
apMapyiomax 3jieMeHT0B H3 pacq&ra KoneHHoro K03<i><i>HnHeHTa- sanonHetma 
MHoroacBDiBHoro njiocKoro CBepxnpoBOflHHKa 55- 70 %, ae^opManmo cjiokhoh 

10 3aroTOBKH so Tpe6yeMBK pa3MepoB co creneHBK) fle<i>opMainiH 3a npoxofl 12-18%, 
TepMOMexaHmecKyio o6pa6oiKy npoBOflflT b hcckojibko crappA TepMoo6pa6oTOK c 
npOMexcyTOHHHMH ae<|>opMaii;HHMH Meamy hhmh, npH TeMnepaType h b TeneHHe 
BpeMeHH, o6ecneHHBaioiipK $opMHpOBaHHe b KepaMmce CBepxnpoBOflHiqeH $a3ti 
Tpe6yeMoro cocTaBa h cTpyKxypw. 

15 24.njiocKnfi CBepxnpoBOflHHK no n.23, nojiyHeHHtrS chocoSom, b kotopom 

aMnynBHO- nopoinKOByio CHCxeMy ae^opMHpyiOT npoflOJiBHO-nonepe i moH mra 
nonepeTOOH, huh npo^oJiBHOH npoicaTKoft co CTeneHBio fle(J)opManHH 15-20% 3a 
npoxofl. 

25. ILiockhh cBepxnpoBOflHHK no n,23, nojiyneHHtm cnocoSoM, b kotopom 
20 aMnyjttHo-nopomKOByio cncxeMy fle^opMHpyioT BOJiOHeHHeM b ponmcoBoH bojiokc 

co CTeneHtio fle^opManHH 3a npoxofl 15-1 8%. 

26. ILiockhh cBepxnpoBOflHHK no n.23, nojiyneHHMH cnoco6oM, b KoxopoM 
MeraniniqecKyio oSojioHsy cjioxchoh 3aroTOBKH OBanoo6pa3Horo nonepe^Horo 
ceneHHS nojiynaiox H3 3aroxoBKH Kpyrjioro nonepeHHoro ce^eHHa ocaflicoH nop 

25 pa3Mep. 

27. ILiockhh cBepxnpOBOflHHK no n.23, noJiyneHHtriS cnoco6oM, b KoxopOM 
3e^opManmo cjioschoh 3aroTOBKH po xpe6yeMoro pa3Mepa npoBOflflT npoflojiBHO- 
nonepenHOH hjih nonepe^Hofi, hah npoflojn.HOH' npoKancoH co cxenemio 
fle$opMaJiHH 3anpoxofl 12-18%. 

30 28. ILiockhh CBepxnpoBOflHHK no n.23, nojiyHeHHUH cnoco5oM, b kotopom 

fle^opMarnoo cjioschoH 3aroTOBKH po xpeoyeMoro pa3Mepa npOBoaaT BononeHHeM b 
poJimcoBOH BojioKe co cxeneH&ro fleiJjopManHH 3a npoxoa 12-16%. 



H3MEH£HHblft JIHCT (IIPABHJIO 19) 



VVO02 13200 [nttp://wAv.gctthCLatRnlxom/Login.do^ 



...Page_52 of 5f 



WO 02/13206 PCT/RU00/00521 
SO 

29,IIn.ocKHH CBepxirpoBOflHHK no n.23, nojiyHeHHBiH cnoco6oM, b KOTOpoM 
npoMejKyroHHBie fle<J)opManHH npn TepMOMexaHHHecKOH o6pa6oTKe npOBo^flT 
npoflOJiBHO-nonepeHHOH mm npojoojiBHOH, nrm nonepeHHOH npOKaiKoH co CTeneHBio 
fle^opMaimn 3a npoxofl 15-20%. 
5 30. ILiockhh CBepxirpoBojomK no n.23, nojiyqeHHBiH cnocoSoM, e KoropoM 

npoMeatyTOHHue Ae^opMannH npn TepMOMexararqecKOH o6pa6oTKe npOBonar 
BononeHiieM b pomncoBOH BOJioKe co cTeneHBio fle^opManHH 3a npoxon. 12-15%. 

31.IIjiockhh CBepxnpoBOflj£HK no n.23, nojiyHeHHBm cnocoSoM, b KoxopOM 
nojiyio MeTajuiHnecKjTO aMnyjiy 3anojiHaiOT noponncoM HTTpneBOH KepaMHKH cocraBa 

10 Y-123, TepMOMexaHHHecKyio o6pa6oTKy npoBOflflT npn xeMnepaiype 920-960 °C b 
Tenerae 250- 300 nacos. 

32. ILiockhh CBepxnpoBOflHHK no n.23, nony^eHHtm cnocoSoM, b kotopom 
nojiyio Mexajumnecicyio ahinyjiy sancrmaioT noponncoM cBepxnpoBOJ^nnero 
coeflHHeHim mm noJiy^aSpnKaTOM BHCMyroBOH KepaMHKH cocTaBa Bi-2212 H3 

15 pacnera KOHenHoro Koa^^HHHeHTa 3anojmeHHfl mohojkhjibi 60-65 %, aMnym>HO- 
nopomicoByio CHcreMy ffe^opMHpyioT #0 TOjmraHBi 0,45-5 mm co CTeneHBio 
fle^opManaH 3 a npoxoa 15-18 %, (J)opMnpoBaHne cjiojkhoh 30totobkh npOBoasr H3 
pacnera KoHenHoro K03$^HHHeHTa 3anojmeHHH MHoroaauiBHoro hjiockoto 
CBepxnpoBOflHHKa 55-60 %, seiJiopMHpyiOT cjio>KHyK> 3aroxoBKy ro Tpe6yeMoro 

20 pa3Mepa co creneHBio ae<|)opMaimH 3a npoxofl 12-15 %, xepMOMexamraecKyio 
o6pa6oTKy npoBo^sT npn TeMnepaType 840-900 °C b Te^eHne 50- 150 HacoB c 
npoMOKyroHHBiMH Ae^topMairaaMH 3anpoxoa 15-18 %. 

33,IIjiockhh cBepxnpoBOJcaHK no n.23, nojiyneHHBiH cnocoSoM, b kotopom 
nojiyio MeranjinnecKyio aMiiyjiy 3anoJiHaioT noponncoM CBepxnpOBOflsmero 

25 coeflHHemia hjih no.ny<Jia6pHKaTOM BHCMyroBOH KepaMHKH Bi-2223 H3 pacneTa 
KOHeHHoro K03$$2nneHTa 3anojiHeHita mohojkhjibi 65-75 % , aMnyjiBHO- 
nopoinKOByio CHCTeMy Ae4>opMHpyioT ro TOjmniHBi 0,35-4 mm co creneHBio 
ne<})opManHH 3a npoxoa 17-20 % , 4>opMHpoBamie cjiojkhoh 3aroTOBKH npoBOAflT H3 
pacneTa KOHeHHoro ko3(J) (jrainieHTa 3anojnieHHS MHoroacnJiBHoro ruiocKoro 

30 CBepxnpOBOAHHKa 60-70 %, fle^opMHpyioT cuoxoHyio 3aroTOBKy pp TpeSyeMoro 
pa3Mepa co CTeneHBio ^e^opMannz 3a npoxojj 14-18 %, TepMOMexaHirjecKyio 
o6pa5oTKy npoBOflHT npn reMneparype 800-850°C b Te^eHne oSmero BpeMeHH 150- 
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350 nacoB c npoMeHcyTOHH&iMH Ae^opManjiflMH co CTeneHBio ppfyopManm. 3a npoxofl 
16-20%. 

34.rijiocKHH CBepxnpoBOflHHK no n.l2j b kotopom oSononKa BbmojmeHa 
5 H3 MaTepnana, He npHBOAjnnero k flerpaflaipni CBepxnpoBOfljmnix cbohctb 3-JieMeHTOB 
BBicoKOTeMnepaTypHOH CBepxnpoBojrpnneH KepaMHKH. 

35.IlnocKHH CBepxnpoBo^HHK no n.23, b kotopom oSonoHKa n 
apMHpyrcumie aneMeHTti BtmojraeHbi m MaTepnana, He npHBOflamero k flerpaflannH 
cBepxnpoBOflannix cbohctb MeMeHTOB BticoKOTeMnepaTypHOH CBepxnpoBO^unnen 

10 KepaMHKH. 

36.IIJIOCKHH: CBepxnpoBOAHHK no n.l2 5 b kotopom oSonoHKa BtmonHeHa 
H3 cepe6paHjm cnnaBa Ha ochobc cepeSpa. 

37.ILiockhh CBepxnpoBO#HHK no n.23, b kotopom o6ojionKa BiraojmeHa 
H3 cepeSpa hjih cnnaBa Ha ochobc cepeSpa h apMnpytonnie sneMeHTBi BBinoJiHenH H3 
1 5 ynpOHHSHHoro croiaBa Ha ochobc cepeCpa. 



20 
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OET>HCHEHHE B COOTBETCTBHH CO CTATBEH 19 (1) 



B nepBona^ajiMO. noflamioH (^opMyjie H3o6peTeHHa k saasKe 
PCT/RUQO/00521 HHTepsauu TexnojiooraecKHX pej&HMQB 
(Koa^^™^ 6 ™ 1,1 saeojnaeHKM MoeoararJiH h MeoroHCHJitHoro njiocKoro 
cBepxnpoBQfflHHKa, a xaoce creneHH fle^opMaijHH aMxiyjitHG- 

nOpOHIKOBOH CHCT6MH, CJI05KHQH 3aTOTOBKH H npOMe^TOTOOH 

fle^opMaiiHH) 6&IJ1H inqpeffnoMceKibi saaBHxejieM flJM bccx onHcaeHux b 
saaBKe thixgb KepaMHKH c yneroM cchjiok Me^nynapoAHoro 
noHCKOBoro oprana Ha naieirai RU 2153724C1 h RU 25158977C1, b 
KoiopMX pane© 3thm xce sasffiexejieM toctothq oiracaHN HHiepBaJiM 
BtiineynoMSHyTBix xeXHOJioimecKHX pesraMQB fljis KepaMHKH 
BHCMyxoBOH cHcxeMH, saflBHTeneM 6hjio npneaxo peraeHHe h3M6hht& 
njiopMyjiy, hckjuoto hs nee Bee panee onHcaHHwe HHxepBaJiM 
npewiaraeMHX TexHOJiormecKHX pearaMOB. BfeMeneHHe sanoiKRaercM b 
tom, mo yxasaHEBie MBTepBania cyacera KaK KepaMHK BHCMyxoBoii 
CHCxeMM, TaK h Apyrax THnos KepaMHK, oratcaHHBrx b saHBKe 
PCT/RUOO/00521. _ 
HsMeHeura, BHScgHHHe b ^opMyjry, BJieicyT sa co6oit 

COOTBexcTByiOmHe HSMeHCHMJI HHTepBaJIQB TeXHOJIOrHraeCKHX pe5KHMOB 

b onncaHMH H3o6peTeinia 5 QflHaico ne BHxoflsnr sa paMKH xoro, mo 
pacKpHxo b nepBona^ajiBHOH no^aHHOH Me^cayHapoflHOH sasBice. 
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